APPLYING NO-OX-ID PROTECTION! 
Achieved with This Fast-Moving Equipment 


Because the speed with which the traveling reinforced asbestos wrapper. 

machine applies NO-OX-ID materials pipe NO-OX-ID coatings contain chemical inhib- 
lines, the footage cost NO-OX-ID protection itors, bond firmly, seal out all rust-forming mois- 
substantially reduced. ture. Wrappers, also chemically impregnated and 
water repellent, aid maintaining the coating’s 
firm bond, reduce abrasion and soil attachment. 
All NO-OX-ID materials are nontoxic, cause 
aggravating skin reactions. 


The compact, self-propelled unit rides the pipe 
and moves rapid rate, applying both coating 
and wrapper simultaneously, without the lost 
motions incident manual applications. The pipe 
coating machine. shows the unit mak- the use hot-applied NO-OX-IDs stationary 
ing hot application NO-OX-ID and machine, available companies, engineering clubs, 
wrapping the pipe with No. technical societies. Write for booking. 


¥ 
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THE LEADER RUST PREVENTIVES 
AND BOILER WATER TREATMENT 


DEARBORN CHEMICAL COMPANY 


310 Michigan Ave., Chicago Mateo St., Los Angeles 
205 42nd St., New York 2454 Dundas St., West, Toronto 


if 
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The graph above shows the dra- 
matic reduction leak rate that 
occurred when Dowell magnesium 
anodes were installed mile 
inch asphalt covered pipe line. 
This installation saved thousands 
dollars maintenance costs 
alone, well extending indefi- 
nitely the time when the line would 
replaced. 

This example the savings 
that can result when Dowell anodes 


SERVICE 


are used control corrosion un- 
derground pipelines. The degree 
protection afforded will depend 
upon soil conditions encountered 
and the number anodes used. 
Easily and economically installed 
existing pipe lines, Dowell mag- 
nesium anodes require external 
power and cut maintenance costs 
minimum. Also, Dowell anodes 
are alloyed specifications de- 
signed for maximum anode effi- 
ciency and long life. 


DOWELL 


MAGNESIUM ANODES 


GALVO-PAK 


GALVO-LINE 


SUBSIDIARY THE DOW CHEMICAL COMPANY 


subsidiary The Dow Chemical 


Company—pioneer the use 
magnesium for cathodic 
—Dowell offers the technical 
how and extensive research 
ties which make the 
for magnesium anodes for 
control. Write directly Tulsa 
additional information. 


DOWELL INCORPORATED 
TULSA OKLAHOMA 
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5 COVER—The Mississippi River tug 
‘ is shown after application of two 
corrosion primer coats, five coats of 
|-base material and a flat anti- 
orrosion topcoat, This sprayed-on ap- 
tands abrasive action of silt-laden 
hulls to bare metal, ac- 
nesota Mining and Manufacturing Co., 
coatings, 
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Researeh and Control 


Published monthly its official journal, the National Association Corrosion Engi- 
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control corrosion described papers prepared for the Association and from other 
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NORTH EAST REGION 


R. H. LYNCH, Director 
Keystone Pipe Line Co., 
260 South Broad Street, 
Philadelphia 1, Penna. 


N. P. PEIFER, Chairman 
Mfgrs. Lt. and Ht. Co., 
Pittsburgh, Penna. 


DONOVAN, Sec.-Treas. 
Cons. Edison Co. of N. Y., Inc, 
4 Irving Place, 
New York 3, New York 


Metropolitan Section 
(N.Y.) 


W. E. SHAW, Chairman 
National Lead Co., 
Research Lab., 

105 York Street, 
Brooklyn, N. Y. 


T. P. MAY, Vice-Chair. 
International Nickel Co., Inc. 
67 Wall Street, 
New York 5, New York 


F. J, LeFEBVRE, Sec.-Treas. 
Electro Rust-Proofing Corp., 
Box 178 
Newark 1, New Jersey z 


Philadelphia Section 


HAMILTON, Chairman 
Keystone Pipe Line Co. 
260 S Broad Street, 
Philadelphia, Penna. 


SMITH, Vice-Chair. 
Consulting Engineer, 
370 Trevor Lane, 
Bala-Cynwyd, Pa. 
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N. C, Price Co., 
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Philadelphia 15, Penna. 
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E. F. WOLF, Chairman 
Consol. Gas. Elec. Lt. & 
Power Co. of Baltimore 
531 East Madison 
Baltimore3, Md. 


Pittsburgh Section 


RUSSELL H. COE, Chairman 
Pittsburgh Coke & Chemical 
Co., P. O. Box 1645, 
Pittsburgh 19, Pa. 

V. V. KENDALL, Vice-Chairman 
National Tube Co., 

Box 266, 
Pittsburgh, Pa. 

J. M, BIALOSKY, Treasurer 
Carnegie-Iilinois Steel 
Corp., 210 Semple St., 
Pittsburgh 13, Pa. 

E. D. VERINK, JR., Secretary 
Aluminum Co. of America, 
Box 1012, 

New Kensington, Pa. 

W W. BINGER, Asst. Secretary 
Research Laboratories, 
Aluminum Co. of America, 
New Kensington, Pa. 
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N E. BERRY, Director 
Servel, Inc. 
119 N. Morton Ave., 
Evansville, Ind. 

L. G. VANDE BOGART, Chairman 
Crane Co., Engineering & Res. 


Div., 836 South Michigan Ave. 


Chicago 5, IIlinois 

WALTER J. SANDEL, Vice-Chair. 
Coatings for Industry, Inc. 
2185 East 18th Street, 
Cleveland 15, Ohio 

R. A. SHOAN, Sec.-Treas. 
Dearborn Chemical Company, 
1029 West 35th Street, 
Chicago 9, Illinois 


DAKUTA 


Chicago Section 


PAT CASEY, JR., Chairman 
Crane Company, 
836 South Michigan Ave., 
Chicago 


PAYTON, Vice Chair. 
Commonwealth Edison Co., 
72 W. Adams Street, 
Chicago 90, 


Cleveland Section 


E. W. VEREEKE, Chairman 
Heil Process Equip. Corp. 
12901 Elmwood Ave., 
Cleveland, Ohio 


RAYMOND B. HOXENG, Vice-Chair 
University Circle 
Case Institute of Tech. 
Cleveland, Ohio 


J. A. THORNTON, Sec.-Treas. 
Cleveland Tool & Supply Co. 
1427 W. 6th Street, 
Cleveland, Ohio 
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St. Louis, Mo. 
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JACK L. BATTLE, Chairman 
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Box.2180 
Houston 1, Texas 

A. L. STEGNER, Vice-Chair. 
Tennessee Gas Trans. Co. 
P.O. Box 2511 
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PERRY P. SPAFFORD, Sec.-Treas. 
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M. W. BELSON, Chairman 
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Shreveport, La. 
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M. J, OLIVE, Secretary 
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Shreveport, La. 
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Shreveport, La. 
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WAHLQUIST, Chairman 
6281 Revere Place 
Dallas 14, Texas 


JOHN LIGON, Vice Chair. 
Sinclair Ref. Co. 
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Ft. Worth, Texas 

JOHN L. POOL, Sec.-Treas. 
Magnolia Pipe Line Co, 
618 Magnolia Bidg., Box 900 
Dallas, Texas 

N. H. SIMPSON, Asst. Sec.-Treas, 
Consol. Vultee Aircraft Corp. 
Grants Lane 
Ft. Worth, Texas 


Corpus Christi Section 


HUGH WILBANKS, JR., Chairman 

Gas Dept., City of Corpus 
Christi, Box 111, 

Corpus Christi, Texas 

GEO. MILLS, Vice Chair. 
Central Power and Light Co. 
120 North Chaparrol St. 
Corpus Christi, Texas 

E. L. RANKIN, Sec.-Treas. 
Republic Pipe Line Co., 
Box 2166, 
Corpus Christi, Texas 


Permian Basin Section 


AARON GENSBERG, 
Gulf Oil Corp., 
Drawer 4232 
Odessa, Texas 


MURRAY, Vice-Chair. 
The Texas Co., 
Box 1270 
Midland, Texas 


ROY H. ZUEFELDT, Sec.-Treas. 
The Texas Co., 
P. O. Box 903, 
Jal, New Mexico 


Sabine-Neches Section 


M. A. FURTH, Chairman 
Pure Oil Company, 
Nederland, Texas 


D. L. BURNS, Vice-Chair. 
Gulf Oil Corp., 
Box 701, 
Port Arthur, Texas 


R. S. FREEMAN, Sec.-Treas 
Tutwiler Refinery, 
Cities Serv. Ref. Corp., 
Lake Charles, La. 


WESTERN REGION 


DIETZE, Director 
Dept. of Water and Power, 
City of Los Angeles, 
141 South Martel Avenue, 
Los Angeles, California 
HARRY KEELING, Chairman 
Southern Counties Gas Co. 
Calif., 810 South 
Los Angeles 14, California 
ERNEST KARTINEN, Vice Chair 
Signal Oil and Gas Co 
811 West Seventh Strect, 
Los Angeles 14, California 
Southern Calif. Edison ©o., 
P. O. Box 351, 
Los Angeles 53, California 
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Section 


ROBERT EFFINGER, Cho 
Shell Oil Co., Inc., 
Martinez, California 

Shell Development Co 
Emeryville, California 
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MOISTURE CONTROL—of wrapping materials before being incorporated into the hot 
coatings and applied the pipe—is vital quality production. 


warming square feet...in addition 
ideal material storage provides for elimination moisture the pipe 
before cleaning warm pipe for primer application and especially warm 


pipe during coating and wrapping operations all this plus electrical inspec- 
tion additional cost. 


without freight penalty the largest storage area through 
freight rates plus our storage facilities save you money. 


Existing railroad tariffs permit immediate 
shipment stopover months with- 

vw) 7 . 
out freight penalty. When you ship your pipe 
through the St. Louis Gateway, you enjoy 
“through freight rates” instead the 


higher combination rates generally used. 


Standard 


3000 South Brentwood Bivd. St. 17, Missouri 
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REG.U.S. PATENT OFFICE 


PIPE COATING 


Data the life expectancy SOMASTIC Pipe 
Coating limited only the years has been 
existence, giving trouble-free service locations 


where corrosion formerly required costly mainte- 


nance and replacements. 
Through experience gained SOMASTIC- 


coating thousands miles lines, alternative 
application methods have been developed: 


portable Railhead Plant 


over the trench, Traveling Equipment 
(SOM ASTIC-coats lines remaining use) 


One these methods offers the economical means 


safeguarding your pipe line investment. 


Positive protection is assured 
by the physical characteristics 
of this thick, impervious asphalt- 
mastic coating, tightly bonded 
ous overlapping field joints 
molded the same 
Write for more detailed 
information. 


October, 1949- 


and 


coal mines, mixture liquid oxygen and 

finely divided carbon used for blasting. This 4,000- 

liquid oxygen storage tank was fabricated 

Liquide Society, Montreal, Canada. Made 

for strength and corrosion resistance, 150 

feet seams were arc-welded the inert-atmosphere 
process using water-cooled torches. 


FOR 


This isn’t act, it’s record—up now—for this 
battery three tumbling made Everdur. Used 
for wet tumbling, polishing and lustering light metal 
products corrosive solutions, they outlast wooden 


EVERDUR goes everywhere... 


duit went into the Delaware River 
Bridge for the electrification and 
signal operation new high-speed 
line linking Philadelphia 

has Everdur withstood vibration 
and the industrially corrosive atmos- 
phere that now, with 
expansion program 
Everdur again used for conduit. 


This just let you know that 
Everdur structural shapes are now 
available from stock angles, chan- 
nels, Tee shapes and “I” beam 
sections. Address The American 
Brass Company, Sayre Street, 
Buffalo New York. 


KNOW MORE? 


Our Technical Department has wealth information 
the properties and applications Everdur. Write The 
Brass Company, Waterbury 20, Conn. Canada: 
American Brass Ltd., New Toronto, Ont. 49191 


SOMETHING NEW HAS 


lectively called ‘‘pole line hard- 
Made Everdur, they 
resist—for years end—gales 
and storms and ever-changing 
temperatures; corrosive gases and 
vapors; humid atmospheres and 
saline fogs, and hold check the 
anxious, surging, high-line power 
that forever seeking quick, 
destructive path ground. 


PAT. OFF. 
This isn’t ordinary bolt—it 
can’t afford be. It’s one 
uncounted millions items col- 


ABOUT 


Where corrosion resistance counts 


ANACON 


ALLOYS* 


\ 


TENSILE 
glass fibers running full 
width mat. 


POROSITY... 


that gives maximum porosity. 


Coal tar derivatives. 


Available for immediate 
from our Tulsa warehouse, from factory 
Y., 400 foot rolls widths 3”, 4”, 6”, 9”, 12”, 
and 800 foot rolls widths 9”, 12”, and 18”. 


Actual enlarged photograph Glasfloss Pipe Wrap, shov- 
ing uniformity and continuity glass fibers. 


October, 


CATHODIC PROTECTION 


PIPE LINES AND STORAGE TANKS 


e 
OIL 
IMMERSED 
MODELS 


AIR 
COOLED 
MODELS 


full 


LA 


ttern 


Engineered give trouble-free service 


around the clock all weather conditions 
men 


manufacture units fit your individual needs both oil 


immersed and air cooled models. Write for free consultation 
service. 


impossible overload burn out Good-all Rectifier 


Manufactured GOOD-ALL ELECTRIC MFG: CO., Ogallala, Nebraska 


National Distributors 
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COROMAT 


Field tested, this new underground pipe wrap made the 
Owens-Corning Fiberglas Corp., has shown 300% greater 
tensile strength application than other wraps. This means 
the practical utilization the longer 1200 foot rolls higher 
wrapping speeds without time consuming delays due break- 
age. COROMAT available widths from inches and 
1200 foot lengths. Price $1.18 per square carload lots 
8000 squares $1.50 per square LCL quantities... 
all prices FOB destination. 


GLASFAB 


Manufactured the Lexington Supply Company, GLASFAB, 
the new hydrocarbon thermoplastic impregnate Fiberglas cloth 
impervious moisture and heat and has high tensile 
strength lbs. per inch. Soft, pliable and non-irritating 
the hands, GLASFAB widely used for handwrapping “hot 
field joints, field repairs and for machine wrapping river 


crossings and “hot GLASFAB supplied continuous 
rolls 75, 400, 800 and 1000 ft. lengths. 


KAPCO ROCK SHIELD 


KAPCO Rock Shield, newly developed protective shield for 
pipe and pipe coating was recently subjected vigorous test 
the rocky terrain West Virginia. Dense limestone rocks 
varying sizes were dropped from height five feet directly 
the shield. The electronic detector showed holidays 
the coating following these tests. This new protective shield 
eliminates the need for padding the ditch under rocky condi- 
tions and has also been used with high degree success 
river and road crossings, padding under river weights, pipe 
anchors and elsewhere where the coating subject damage 
handling. ROCK SHIELD available for early delivery 
Midwestern package which includes strapping, ratchet 
strapping tool and aluminum seals. 


*Manufactured exclusively by Keystone Asphalt Products. 


For prompt delivery Midwestern maintains warehouse stocks Tulsa, Oklahoma City, Houston, Kansas City and Newark, Ohio 
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SSOCIATION 
IN ENGINEERS 


Technical Information Corrosion 


Elevated Temperatures Sought 


SCHEIL* 


MEETINGS have been held with the mem- 

bership No. and program has been 
laid cover the scope this Committee’s activi- 
ties. 

the first meeting was decided that the co- 
operative work corrosion problems encountered 
elevated temperatures would limited tem- 
above 400° was agreed that the first 
subject which begin work would carburiza- 
tion and decarburization during service elevated 
temperature. questionnaire form was made avail- 
able members the commitee, and they were 
asked distribute this within their own organiza- 
tion well others that information could 
had which would deal with the severity the 
problem. 

After several months solicitation the results 
the questionnaire form were rather disappointing. 
general, some the committee believed that the 
questionnaire was too comprehensive and that an- 
swering the questionnaire full would entail reveal- 
ing trade secrets. Others believed that the committee 
needed the questionnaire information before any 
study could started decide whether carburiza- 


*Chairman, TP-7, on Materials for Use at High Temperatures. 
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TECHNICAL PAPERS PROCEDURE 


All papers submitted for publication are reviewed the Editorial Review 
Committee, specialists selected that committee review the papers. Suggestions 
reviewers desirable additions revisions are submitted the author, who given the 
opportunity make the suggested changes. The paper final form accepted rejected 
according the judgment the committee and the Editor Corroston. When the author 
can substantiate his viewpoint and prefers not follow the suggestions the reviewer and 
the overall paper merits publication, the author’s wishes are followed. 


tion decarburization were sufficient importance 
warrant the committee setting program. 

Results from the circulation the questionnaire 
form have prompted the committee defer attempts 
solving specific problems high temperature cor- 
rosion and instead compile and clarify the high 
temperature corrosion data which great im- 
portance. 

The committee now considering the publication 
pamphlet which will used source in- 
formation the corrosion properties about 
materials various environments above 400° Un- 
published data will obtained means ques- 
tionnaire and from the files the membership 
No. acting nucleus. 

venture this type will successful only 
this subcommittee can obtain the full cooperation 
the membership NACE. Many members have un- 
doubtedly important information their technical 
files regarding investigations corrosion elevated 
temperature. the desire this subcommittee 
have the members correspond freely such data 
with the secretary, Mr. Heger, Carnegie 
Steel Corp., Frick Building, Pittsburgh, Pennsylvania. 


rectly 
shield 
pine 

livery 

Ohio 


ENGINEERS 


non-profit, scientific and research association in- 
dividuals and companies concerned with corrosion 
interested it, whose objects are: 


President 


Steel Corporation, Pittsburgh, Pa, 


Vice President 


Union Oil Company Cal., Wilmington, (al, 


Treasurer 


Shell Pipe Line Corp., Houston, Texas 


(a) promote scientific research determining 
the causes corrosion and methods its control 
with respect theory and practice. 


Representing Active Membership 


and ideas among those individuals actively engaged 


Consolidated Edison Co. New York, Inc., 
New York, 


Midwest Coating Supply, Tulsa, Okla. 


the control corrosion. 


(c) promote methods control corrosion. 


(d) promote standardization terminology, 
methods, equipment and design the development 


Representing Corporate Membership 


Pure Oil Company, Chicago, 
(e) foster cooperation between individual own- 


duPont Nemours Co., Inc., 
Wilmington, Del. 


Sun Oil Company, Philadelphia, Pa. 


ers metallic structures the solution their joint 
corrosion problems. 


incorporated association without capital stock, 
chartered under the laws Texas. Its affairs are governed 


Representing Associate Membership 


Board Directors, elected the general member- Aluminum Co. America, New Kensington, Pa. 

Officers are nominated (1) the Board Directors, 


the membership, Holcombe Stearns, Inc., Shreveport, La. 


Inquiries regarding membership, and all general corre- 
spondence should directed the Executive Secretary 


Representing Regional Divisions 


the administrative headquarters the National Associa- Keystone Pipe Line Pa. 
tion Corrosion Engineers 919 Milam Building, 803 North Central 
Texas Avenue. Houston Texas Servel, Inc., Evansville, Ind. 
Texas Pipe Line Co., Houston, Texas 
Dept. Water Power, City Los Angeles, 


American Cast Iron Pipe Co., Birmingham, 


Directors Officio 


LAQUE, Past President, 1949-50 
The International Nickel Co., Inc., New York, N.Y. 


NOPPEL, Chairman 


Policy and Planning Committee 


Officers. 1949-50 


B. Mears Ebasco Services, Inc., New York, N. Y. 


Ohio State University, Columbus, Ohio 
IVY PARKER, Chairman 


Publication Committee 
Plantation Pipe Line Co., Bremen, Ga. 


919 Milam Building Regional Management Committee 


Houston Texas Johns-Manville Sales Corp., New York, 
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The Use Selenium Rectifiers 


One-Way Valves 


Electrolysis Drainage 


CONNON 


USE bond wire be- 

the negative bus 
substation and underground 
plant, such lead sheath tele- 
phone cable, prevent anodic cor- 
the underground struc- 
ture, been recognized practice 
for many years. 

track system, the potentials un- 
structures near the sub- 
are positive the negative 
bus, since the current delivered 
the tracks trolleys distant 
points divides among the tracks, 
the earth which they are im- 
bedded, metallic 
structures the ground, and re- 
turns the negative bus sub- 
station generators through the rails 


order prevent this reversal 
potential from delivering current 
through bond wires underground 
telephone cables, 
methods have been used: 


have been made 
with the trolley company have 
the substation attendant open 
switch the bond wire when the 
station shut down. 

2.A procedure similar No. ex- 
cept that the switch operated 
automatically generator poten- 
tials. 

The use reversing switch 
the bond wire which controlled 
the relative potentials between 
the negative bus and the cable 
plant. 


Since reversals occur even 
when substation not shut down, 
Method No. 3—the use elec- 


near the substation and the sub- 
station ground. Under these condi- 
tions, bond wire between the 
negative bus and the underground 
cable always will carry current 
the bus and provide protection 


CONNON 


Since 1943 Plant Engineer for The Bell Tele- 
phone Co. Pa., Philadelphia, Mr. Connon 
responsible for transmission maintenance, induc- 
tive coordination, protection, radio maintenance 
and electrolysis mitigation suburban Phila- 
delphia and Delaware, graduate the 
University Maine and has been employed 
continuously since graduation his present 


trolysis reversing switch—has been 
normal practice for many years and, 
general, gives satisfactory re- 
sults. However, under certain con- 
ditions involving 
operation the switch, rapid re- 
versals, comparatively long periods 


the cable. company, 
However, when two more sub- 
Stations are connected the same track and trolley 
system, the potential between the negative bus and 
nearby underground plant, one more locations, 
may reversed times, and, connected bond 
wire, large currents will the underground 
plant and result accelerated anodic corrosion. Such 
reversals depend upon the relative magnitudes 
trolley-to-track potentials the various substations 
(which may minimized careful regulation 
substation voltages) distribution trolley loads and 
method operation. The most severe reactions take 
when one the substations heavily loaded 
removed from service during light load periods. 
the latter case, the bus the non- 
substation simply becomes part the 
track system and, therefore, high posi- 
tive with respect earth and the negative 


bus adjacent operating substation. 
eA er presented at the Fifth Annual Conference of The 
B Nation \ssociation of Corrosion Engineers at Cincinnati, Ohio, 


April 11-14, 1949, 


low current drain and the pres- 

ence potentials the ground 
network, reversing switches have some disadvantages 
from the standpoints adjustment, operation and 
maintenance. For this reason, some experimental work 
has been done the use selenium stacks control 
the direction current flow electrolysis bond 
wires. the purpose this paper describe the 
practical application these units with the thought 
that even though most electrical engineers are fa- 
miliar with the general theory rectification semi- 
conducting materials such copper oxide and 
selenium and their uses, comparatively little has been 
published regarding their application control valves 
electrolysis bond wires. 

For those who may not thoroughly familiar with 
the characteristics electrolysis reversing switches 
and dry disk rectifiers, the following brief descrip- 
tions are given: 


Reversing Switch 


This consists assembly relays and pro- 


| 
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tective fuses connected series with bond wire 
between two structures such the negative bus 
trolley substation and underground cable. 
When the bus positive the cable, the current 
flow limited the comparatively high resistance 
polarized relay. Then, when the potential between 
the two structures reverses and the cable becomes 
sufficiently positive the bus operate the polar- 
ized relay and turn power relay capable 
handling large currents, current will flow the bus 
from the cable and give the latter cathodic protection. 
The relays are maintained the operated position 
the potential drop the switch. (This sometimes 
supplemented the additional potential drop 
section the bond wire.) 
From the above, should noted that: 


small amount reverse current flows through 
the control relay and bond wire when the bus 
positive the cable. 

low resistance through the switch maintained 
only while appreciable amount current 
flowing. Therefore, critical values current 
there tendency for the control relays chatter. 

Because the polarized relay must designed 

operate small potentials, also sensitive 
low frequency potentials such those due 
25-cycle ground currents associated with elec- 
trified railroads. When the latter potentials are 
sufficiently large, the relay armature will vibrate 
unison with the current, unless suitable 
choke networks are provided. 

The main relay contacts must low resistance 
order not introduce excessive resistance the 
bond wire. Any excessive operation these con- 
tacts due chatter vibration, outlined 
Items No. and will result high contact re- 
sistance due arcing. 

difficulties with self-actuated switches 
have caused their general replacement with power 
operated relay switches which require external 
power supply. 


The Dry Disk Rectifier Valve 

This consists one more stacks selenium 
copper oxide plates connected parallel with 
each other and mounted box with protective 
equipment. These disks have the property pre- 
senting low resistance current flowing from the 
cable plant the substation and high resistance 
reverse currents and thus are similar operation 
the reversing switch. Their operating advantages 
compared the switch are follows: 


are moving parts and, therefore, the 
problem maintaining low contact resistance re- 
sulting from normal and excessive relay operation 
eliminated. 

potentials, present, produce rectified 
which flows the right direction give added 
cathodic protection the cable plant. 

There smooth transition from the condition 
large forward currents into the substation the 
small reverse currents which flow when the bus 
becomes positive the cable. This turn should 
result the smooth operation two more units 
connected between the same substation bus and 
different underground structures. With mechanical 
switches, erratic operation the relays sometimes 
occurs because current drained from one structure 
lowers the voltage between the bus and other struc- 
tures having mutual ground couplings. 
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external power required for the operation 


and limitations the use the dry disk rectifier 
valve. brief discussion them given below: 


When unit breaks down because 


The resistance dry disk rectifier has 


eral, the unit good bad and this can 
mined simple voltage and current measurements, 


the valve. This feature especial value when 


might expected, there also are disadvantages 


The reverse potential rating these units rather 
low and exceeded likely damage them 
yond repair. this respect, the selenium units 
rated about volts per plate are superior the 
copper oxide units which are rated volis per 
plate and for this reason the selenium type has 
been used Bell Telephone Company 
vania installations. 


current voltage surges, must replaced. This 
expensive compared the renewal con- 
tacts springs which usually all that 
sary the mechanical switch. 


characteristic that is, the resistance becomes 
the current increased. high values cur- 
rent, the resistance low, but low values 
current the effective resistance comparatively 
high. Therefore, the case either small 
large drainage current, large number disks 
parallel must used reduce the overall resist- 
ance the bonding system satisfactory level, 
provide sufficient current carrying capacity. 

All the plates unit are connected 
and, therefore, single plate breaks down 
shunts the other plates and the entire unit 
rendered inoperative. believed individual plates 
are damaged due the generation heat 
cessive current. the plates are not very uniform 
their electrical characteristics, uneven 
tion current will occur and individual units wil 
fail even though the total rated current the 
plete unit not exceeded. 

indicated Item above, the relationship 
tween resistance and current non-linear 
disk rectifier. conform with standard bonding 
theory and practice, based 
trical laws, the bond connection should have 
linear resistance order maintain low 
cable-to-earth potential regardless the 
current flowing the bond wire. The 
from linearity the rectifier tends give 
cient drainage low currents, with 
exposure the cable plant, and overdrainage 
high currents. These 
ample, the forward voltage fairly hig! 
large percentage time, then small 
which occur during the low voltage periods 
tolerated. Also, the design involves 
ternal resistance and/or comparatively 
resistance, the relative effect the rectr 
fier resistance may small. any case, 
evident that careful consideration 
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given circuit constants and operating cycles 
the design each installation. Results can pre- 
dicted accurately modifying standard bond de- 
sign procedure include the resistance the 
rectifier various assumed values current. 


will noted that most the disadvantages 
listed above involve the design and manufacture 
the units themselves and may minimized fur- 
ther research and development work. the present 
time, Bell Telephone Company Pennsylvania 
using unit which has rectangular plates approxi- 
414 inches inches size, with terminals 
out heavy copper bars diagonally op- 
corners. Tentative ratings have been given 
continuous current the forward direc- 
tion .nd currents considerably greater than this for 
very periods (because failure results from heat- 
ing :ither than voltage drop). The maximum safe 

installations selenium rectifier stacks 
valves have been made company territory 
brief description each follows: 


Case 

irolley line terminates this location and 
heavy underground cable run parallels the tracks 
the same street back the trolley substation and 
beyond the trolley tracks into suburban terri- 
tory. Radial currents exposed the cables the area 
beyond the tracks and insulating joints were installed 
block this current. However, this did not clear 
the exposure entirely because there still were radial 
earth currents picked the cables beyond the 
insulating joints which then dropped off again by- 
pass the insulating joints their paths back the 
substation. This condition was cleared installing 
the rectifier plates old copper oxide rectifier 
across the joints poled blocked the radial cur- 
rents coming out over the cables but presented only 
low resistance currents returning the sub- 
station. This arrangement cleared the area formerly 
exposed. The delivery current the substation 
side the insulating joints was not serious because 
the cables were excessively negative ground 
that location and the main problem there involved 
the prevention cathodic failures. 

The original rectifier units were placed 1944 and 
failed 1946, that time, they were replaced with 
three 10-ampere selenium December, 1948, 
these also were showing signs deterioration and 
itis planned replace them with single 
unit. 


Case 

this location, the underground cables pass under 
electrified railroad (25 tycle power) and both 
are influenced 600-volt high speed 
trolley line. Conditions were such that 


when the cables were positive earth, they also 
Were positive the railroad ground structure. How- 
ever, potentials were frequent and averaged 
about percent the total time. bond was made 
between the cables and the ground structure and 
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bank three 10-ampere selenium stacks parallel 
was used take care the reverse potentials. 
potentials resulting from 25-cycle train operation pro- 
vided additional drainage current which was helpful, 
although not ideal, because the train and trolley 
schedules were not the same. This installation was 
made July, 1947, still operating satisfactorily 
and replacement the units has been necessary 
date. 


Cases III and 


These cases involve large suburban territory 
served high speed trolley line and large 
network underground telephone cables. The trolley 
R/W private property good stone ballast 
and general passes through the outer edges 
the built-up communities. The two substations sup- 
plying power the system this area are isolated 
spots some distance from the underground tele- 
phone plant, and have comparatively high resistance 
ground networks. 

Routine electrolysis surveys over period years 
had indicated large exposed areas, but compara- 
tively low cable failure rate did not seem warrant 
large expenditure for remedial measures. However, 
1945, there was sudden increase the number 
failures and was decided design and install 
bond wires both substations. 

After the removal all incidental contacts between 
the underground cables and water pipes, standard 
tests and computations indicated maximum drainage 
currents the order amperes and reverse 
potentials high volts both locations. Because 
these values were within the ratings amperes 
and volts recently developed selenium stack, 
arrangements were made use this type unit 
place mechanical reversing switch. 

Both bonding systems were placed operation 
December, 1947, and initial results were encouraging. 
However, January, 1948, transmission line 
fell across the trolley line and both units were severely 
damaged and had replaced. About two months 
later, one the units failed again. This time the 
trouble was associated with trolley-to-rail fault. 
order minimize the effect these transient condi- 
tions, 1000 electrolytic condenser was connected 
across each unit April 1948. Since that time, 
there have been failures the selenium stack 
one substation although there have been several 
trolley-to-track failures and seven operations the 
100-ampere protective fuse. 

the other substation, the record not good. 
April substitute selenium stack made 
war surplus diameter plates was installed 
pending the delivery standard 80-ampere unit. 
This unit showed signs breakdown (excess current 
reverse direction) within two months and was re- 
placed August 80-ampere unit. The latter 
unit tested October but November 19, 1948, 
tests indicated the unit should replaced again. 

The cause these failures has not been deter- 
mined. There were six trolley-to-rail faults but the 
100-ampere fuse did not operate. The normal average 
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and peak currents are higher than the other sub- 
station but well within the maximum ratings the 
unit. Maximum reverse potentials, indicated 


recording voltmeter, are the same order but may 


considerably higher under trolley-to-rail fault 
conditions. attempt eliminate stack failures, 
the 100-ampere fuse has been replaced with 70- 
ampere fusetron order maximum currents 


through the rectifier and the single unit was replaced 


two units connected series. While failures 


have occurred since this was done, more time will 
required determine the effectiveness these 
measures. 


Case 
The substation located about miles from the 


end suburban trolley line. The underground 
cable routed along the same highway the trolley 


and the bond wire approximately feet long. 


There bond connection through 
switch pipe line the same substation and also 
reversing switch connection the trolley rail 
pipe line crossing about one mile from the substation. The 


mutual resistance effect these other bonds plus the 
condition single track operation and stub end feed 
small town results very erratic voltage fluctua- 
tions between the negative bus and the underground 
cable plant. Great difficulty was experienced at- 
tempting obtain satisfactory operation the 
reversing switch. Low current values were essential 
for proper protection and the mechanical vibration 
the switch caused the operation the rotary 
converter the substation made satisfactory ad- 
justment the polarized practically impossible. 

result the abov difficulties, the reversing 
switch was replaced with selenium 
stack October 1948. December 21, routine 
tests indicated that the unit still was operating 
satisfactory manner. 

interesting side light this installation involved the 
Long Lines Department the Company. They 
were making electrolysis acceptance tests two full size, 
corrosion protected trunk cables which pass through this area. 
These cables are joint duct runs and their sheaths are 
bonded the sheaths the local cables manholes adjacent 
the substation. With the reversing switch operation, the 
Company measurements were erratic and indicated 
number exposures. After the switch was replaced with 
selenium stack, their engineers reported that results were 
much better that they found desirable repeat all their 

order that the nature the territory and method 
installation the selenium stacks may visualized more 
clearly, photographs and picture diagram complete unit 
have been included. 

conclusion, should emphasized that claim 
made originality the use dry disk rectifiers 
Way electrolysis drainage wires. least one 
manufacturing company supplied copper oxide units for such 
service far back Also, known that other engi- 
neers have used these units with considerable success. How- 
ever, very little has been published regarding practical operat- 
ing experience existing installations and was felt that 
short paper describing the work done this territory would 
interest and possibly inspire more general use 
piece equipment which limited experience indicates might 
helpful handling electrolysis mitigation problems. 


Grateful acknowledgment made Mr. 
and Mr. Kelly for their assistance 
procuring the field data needed for the preparation 
this paper. 
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Introduction 
Commercially pure titanium light, strong metal 
which appears have attractive possibilities 
material. The physical and mechanical 
There good evidence that the corrosion- 
properties titanium are fully remark- 
its physical and mechanical properties. This 
presents the results some preliminary cor- 
studies which indicate the principal fields 
based corrosion resistance alone. Data 
now available based 120-day sea-water ex- 


Source Titanium Used 
COMMERCIALLY pure 


this investigation was produc 
rms Company, Inc., from titani 


elting the titanium metal sponge 


Yominal composition the tita- 
sheet used follows: 


Oxygen, Nitrogen, Iron, few hun- 
dredths few tenths percent each 
Other elements ............ Trace 


and Sea-Water Corrosion 


The sea-water corrosion resist- 
mce new material possessing 
igh strength-to-weight ratio is, 
aturally, interest aircraft, 
arine, and the allied construction 
Moreover, the ability, 
se, resist corrosion sea 
ater desirable property for 
metallic material construc- 

Accordingly, advantage being 
the excellent test facilities 
Nickel Company their 
Corrosion Test Station, 


presented the Fifth Annual 
The National Association 
Tosion !’ncineers at Cincinnati, Ohio, April 
Meld, 1949 
bst 


hich indicate that the corrosion resistance titan- 
potentially qualifies very useful material 


Pigments Department. Remington Arms Com- 
pany commercially pure titanium produced 


ollowed forging and rolling final thickness. 


Corrosion Resistance 


Commercially Pure 


how titanium behaves under sea water and marine 


atmosphere exposures. 


the time these tests were planned, prior in- 
dication the corrosion characteristics titanium 
marine environment was available. Therefore, the 
tests included specimens number other ma- 
terials whose corrosion behavior has been established, 
with the primary objective defining the severity 
the corrosive conditions during the exposure period. 


Commercially pure titanium has been exposed, to- 
gether with controls 24S-T3, Alclad 24S-T3, 52S- 


H34, and Alclad 75S-T6 aluminum, Types 302, 316, 


Tests 


titanium used 
Remington 
metal sponge 


Nemours and Co., Basin 


casting ingot, 


GILBERT HUTCHINSON 


the Development Division, Technical Depart- 
ment, Remington Arms Co., Inc., Bridgeport, 
Conn., received his Chemistry from Colby 
College. joined Remington research 
chemist 1940, and became group leader 
charge general chemical research 1946. For 
the past two years has been active titanium 
corrosion 
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and 347 stainless steel, Monel, and Inconel, since mid- 
summer, 1948, the following tests Kure Beach 


Sea-spray test rack 


Marine-atmosphere test lot 


Sea-water, overflow-discharge trough 
Aspirator-type, jet-impingement apparatus 


High-speed galvanic tester 


PERMAR 


Research engineer with Engineering Research 
Laboratory the duPont company, has had 
six years’ experience with metallurgical and cor- 
rosion problems the chemical industry, par- 
ticularly with respect stainless steels, and 
more recently, titanium. Mr, Permar gradu- 
ate the Cornell University school chemical 


' 
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All the materials were tested 6-in 1/32 
1/16-in. strips, except the jet-impingement and 


Figure 1—Titanium and control metals after four months’ immersion 
the basin Kure aluminum, Alclad 75ST alumi- 


num. Type 316 stainless steel. 


Chemical Analysis Control Alloys 


titanium. 


TABLE 


Exposed Kure Beach, 


Aluminum Alloys 


Commercially pure 


09 36 07 Ol} 15 | 1.31 | Bal. 
Stainless Steels 
Nickel Alloys 
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TABLE 


Results Exposure Titanium and Metals Corrosion Sea Water Marine Corrosion 
Test Station, Kure Beach, 


fit the apparatus. 


Chemical analyses the control metals are given 


Table 

description the surface conditions before ex. 
posure and methods cleaning after exposure are 
included Table 


Marine Atmosphere Exposure 


The sea-spray test rack—80 feet from the ocean— 
the most severe atmospheric exposure Kure 
Beach; the specimens are frequently wetted salt 
mist and spray. After 120 days’ exposure, the titan- 
ium specimens appeared entirely unaffected, based 
visual examination. 

Exposure conditions the marine atmospheric 
test lot—800 feet from the ocean—are less severe 
than the sea-spray test racks. After 120 days, the 
titanium specimens this rack also appeared en- 
tirely After suitably long exposure peri- 
ods, specimens will removed from these atmos- 
pheric racks for weighing and tensile testing. 


Sea-Water Exposure 


Additional sets specimens were totally 
merged the basin, where the water essentially 
stagnant, subject only tidal fluctuation. re- 
sults, summarized Table indicate that titanium 
was essentially unaffected, showing evidence 
pitting crevice corrosion and negligible 
attack. Typical specimens after exposure are shown 
Figure 

The effect increasing the water velocity from 
essentially zero the basin ft./sec. the sea- 
water trough increased the severity corrosion for 
some materials and decreased for others. (Table 
All three titanium specimens were totally 
and showed measurable weight loss. 


Titanium demonstrated excellent resistance 
pingement attack the aspirator-type, sea-water 
test, which the specimen was subjected the 
tion submerged jet sea water containing 2.4% 
volume entrained air. After days’ 
jet velocity ft./sec., and average tem 


perature 23.5° appreciable weight loss 


MATERIAL 


Titanium.... 

Aluminum 24S-T3 
Aluminum Alclad 248-T3.. 
Aluminum 528-H34... 
Aluminum Alclad 758-T6.. 
Stainless Steel Type 302. . 
Stainless Steel Type 316. . 
Stainless Steel Type 347... 


Surface Condition! 


Cold Rolled 


Bright 
Hot Rolled and Pickled. 


....| Cold Rolled and Annealed 
Hot 


Max. Depth Mex. Depth “Mex. Depth fax. Dept 
Corr. Rate of Face of Crevice Corr. Rate of Face of Creviee 
In./Year? Pitting. In. Corr., In.3 In. Year? Pitting. In. « ort., In. 
None None Nil None None 
0.0050 0.041 0.020 0.018 
0.00057 None 0.0022 None 
0.0016 0.040 0.030 0.0021 None 
0.00090 0.001 None 0.0033 0.0005 None 
0.0020 0.0695 0.062 Nil 0.005 None 
0.00075 0.056 0.043 0.00086 0.036 0.036 
0.0039 0.0695 0.175 0.015 0.0695 
0.00190 0.009 0.056 0.0013 0.025 0,047 
0.0017 0.0395 0.025 Nil None None 


SEA-WATER OVERFLOW-DISCHARGE 
TROUGH, 120 DAYS MENS) 


BASIN, 120 DAYS SPECIMENS) 


' Before test, specimens were vapor degreased in perchlorethylene. 
2 After exposure, all specimens except Monel were chemically cleaned in 65% 


weighed. 


3 Depth of corroded area formed at contact points of porcelain insulators. 
4 Nil indicates a corrosion rate less then 0.0001 in./year. 


Specimen perforated 


HNOs at room temperature, dried in acetone and weighed; Monel was scrubbed with pumice so» | 
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noted and surface erosion corrosion was ob- 
served. 

Que and Cox* have developed galvanic series 
metals and alloys sea water. These data, based 
both praetical experience and measurement 
the potentials the various materials with respect 
saturated calomel half-cell sea water flowing 
low velocity, provide qualitative guide the 
galvanic relationships these materials when ex- 
posed contact with each other. Similar data for 
have been obtained the high-speed gal- 
tester Kure Beach, which that 
titanium, with average steady-state potential 
volt sea water flowing ft./sec. 25° 
near the lower end the series between 
(passive) and Monel (Table III). cooler 
water, 17° titanium becomes even more noble, 
with steady-state potential low volt. 
these 500-hr. tests appreciable weight loss 
and the surfaces the specimens showed 
evidence attack. 

The relative positions two metals the gal- 
series does not itself describe the actual gal- 
the two materials because polar- 
ization effects, which actually govern the amount 


flowing during the galvanic corrosion proc- 
ess. results studies cathodic polar- 
titanium the Marine Corrosion Test 
Station sea water flowing ft./sec. show that 
titanium polarizes very readily. For example, 
cathodic current density ma./sq. dm., titanium 


also indication that relatively high current densities 
polarize titanium the potential the aluminum 


alloys. 
Titanium not anti-fouling metal. Titanium 


permit the growth fouling organisms, 


TABLE 


Galvanic Series Sea Water 
(After Que and Cox’) 


Magnesium 

Aluminum 

Aluminum 

Aluminum 

Mild Steel 

Cast Iron 

Ni-Resist 

13% chromium stainless steel Type 410 (active) 
18-8 stainless steel Type 304 (active) 
18-8-3 stainless steel Type 316 (active) 
Lead 

Tin 

Muntz metal 

Nickel (active) 

Inconel (active) 

Yellow brass 

Admiralty brass 

Aluminum bronze 

Red brass 

Copper 

Silicon bronze 

70-30 copper nickel 

Nickel (passive) 

Inconel (passive) 

Titanium 

Monel 

18-8 stainless steel Type 304 (passive) 
18-8-3 stainless steel Type 316 (passive) 
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although their presence apparently does 
mote pitting other corrosion the metal. 

addition continuation the atmospheric 
and sea-water tests just described, tests are currently 
progress Kure Beach evaluate stress-corro- 
sion cracking, pitting, and the galvanic corrosion 
behavior titanium coupled with other metals. 

The experiments performed date indicate that 
titanium has excellent resistance corrosion ma- 
rine atmospheres and sea water, including freedom 
from pitting quiet exposures and freedom from 
marine environments, titanium was superior 
the controls, and appeared equal the best known 
materials, e.g., Hastelloy and Stellite. 


Resistance Corrosion 
Chemical Reagents 


the development corrosion data for newly 
commercialized metal, such titanium, laboratory 
corrosion tests are the most convenient starting 
points. realized that laboratory data general 
are not adequate for design purposes; suggested 
that the present information used indicate 
where additional tests under actual service condi- 
tions are warranted. 

Comparatively few corrosion data for titanium 
are given the literature. general, the results 
previous are the same order 
the present data. Differences metal processing 
and specific test conditions may cause variations 
results under apparently similar environments. 
These discrepancies probably will resolved 
experience with titanium broadened. 

Specimen preparation and corrosion-test procedures 
followed generally accepted methods. Specimens ap- 
proximately in. long in. wide and 1/16 1/32 
in. thick were used, both as-rolled and ground 
120-grit wet belt. Each the individual exposure 
periods was run 600 ml. fresh solution, prepared 
from reagents and distilled water. Concentra- 
tions were expressed percent weight. The oxy- 
gen content the reagents used was not purposely 
controlled, but was that amount obtained absorp- 
tion from the atmosphere the test temperature. 
mechanical agitation was employed. Test flasks 
room temperature (20-25° were covered with 
watch glasses; those 80° (+2°C) and the 
boiling point were fitted with finger-type, water- 
cooled condensers." 

The laboratory corrosion tests were run according 
several different schedules. general, the effect 
each reagent was evaluated duplicate tests 
means of: multiple-exposure, 240-hr. test, con- 
sisting four periods (24, 96, 96, single 
300-hr. period; and two 24-hr. exposures acti- 
vated specimens. The typical corrosion rate given 
for titanium the majority reagents shown 
Table thus based fourteen individual cor- 
rosion test periods for total six test specimens 
representing several heats titanium. 

The use varied exposure periods failed re- 
veal any generally significant correlation corrosion 
rate with length exposure time. Occasionally, how- 


MENS) | 
——- 
None 
None 
None 
0.047 
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ever, “borderline passivity” caused such wide differ- 
ences corrosion from period period that 
typical corrosion rate could determined. these 
cases, both the high and low rates are given. 

The technique employing activated corrosion-test 
specimens has been used previously the Engineer- 
ing Research for obtaining reproducible 
corrosion-test results stainless steel alloys such 


TABLE 


Resistance Commercially Pure Titanium Selected 
Chemical Reagents 


Typical 
Wt. Temp. Rate 
Reagent Percent “Cc. In./Yr. REMARKS 
Acetic acid, glacial........... 99 Boil Nill Bright, no wt. loss 
Acetic anhydride............ 99 Room? Nil Bright, no wt. loss 
Ammonium hydroxide....... 28 Room Nil Bright, no wt. loss 
Calcium chloride. . 28 Boil Nil Bright, no wt. loss 
Carbon tetrachloride 1% 
ks 100 Boil Nil Bright, no wt. loss 
Chloroacetic acid........... 30 80 0.0008 Bright 
100 Nil Bright, brown stain 
Chlorine gas, (dry-H2O 0.005 
100 30 Ignites & 
Violent exothermic re- 
action using finely 
divided titanium 
Chlorine water? (Cle-sat’d.)..) ...... 75 Nil Bright, It. brown stain 
Chromic acid (CrOs)......... 10 | Boil Nil Transparent yellow film 
Cupric chloride..........-.-- 40 Boil | Nil Bright, no wt. loss 
Ferric chloride. ... . eae 10 | Boil | Nil Red deposit, bright 
| underneath 
Formaldehyde.............. 37 Boll | Nil Bright 
Formic acid. . 50 Boil (Nil to 
0.2)4 Colored transparent 
| film on Nil specimens, 
gray etch active 
sample 
Hydrochloric acid........... Room Nil Bright 
0.02)4 Bright, to gray etch 
Hydrochloric acid........... 20 | Room 0.02 Uniform gray etch 
Hydrochloric acid........... 37 Room 0.6 Uniform gray etch 
Hydrochloric acid... .........| 1 Boil | (Nilto 
| | 0.08)4 Transparent brown film 
| on Nil specimens, 
| gray etch on active 
| | samples 
Hydrochloric acid........... 3 | Boil 0.2 Uniform gray etch 
Hydrochloric acid............ Boil 0.6 Uniform gray etch 
Hydrofluoric acid.......... 1 Room 2.5 | Black etch 
Anhydrous Hydrofluoric acid. . 100 Room 0.02 | Gray etch with large 
crater 
65 Boil 0.009 | Brown to blue trans- 
parent film 
98 | Room Nil Bright, no wt. joss 
Phosphoric acid............ 10 80 | 0.07 Uniform gray etch 
Phosphoric acid............. 85 Room | 0.008 | Uniform gray etch 
Sodium chloride. ............ Sat'd. Boil Nil Bright, no wt. loss 
Sodium hypochlorite. ....... 5-6% Cle Room Nil Bright, no wt. loss 
Sodium hydroxide.......... 10 Boil | 0.0008 | Brown-green iridescent 
film 
Sodium hydroxide.......... 40 80 0.005 Light gray etch 
Sodium sulfide............... 10 | Boil 0.001 — iridescent 
Im 
Stearic acid................ 100 | 180 Nil Bright, no wt. loss 
Sulfur dioxide Sat’d. H20.....)  ...... | Room Nil Bright to yellow film 
Sulfuric acid............ : 1 Room Nil | Bright 
Sulfuric acid. ............... 5 | Room (Nil to 
0.009)4 | Bright, to It. gray etch 
Room 0.06 Gray etch 
Sulfuric acid. .............. 65 Room 0.07 Gray etch 
Sulfuric acid................ 95 Room 0.1 Gray etch 
104 Room 0.2 Gray etch 
atid... 1 Boil | 0.3 Gray etch 
Sulfuric acid + 0.5% MnO2z.. 40 Room (Nil to 
0.06)4 Bright, to gray etch 
Sulfuric acid + nitric acid. ... 52% | 
HeS04 Room 0.001 | Slight iridescence 
18% 
HNOs 
Sulfuric acid + nitric acid. ... 144% | 
83% 
3% H20 Room | 0.0008 | Iridescent film 
Trichlorethylene (Unstab.) + | | 
100 Nil Bright, wt. loss 
Trichlorethylene (Stab.) + | | 
cs dorncsrsiecercach' 100 | Boil | Nil | Bright, no wt. loss 
ees 10 Boil | Nil Bright, no wt. loss 
Sulfur, molten..............- 100 240 Nil Thin blue film 
Room Nil | Bright, no wt. loss 
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1 Nil = corrosion rate of less than 0.0001 in./yr. 
2 Plant test, 30 days in addition to laboratory test. 
3 Room temperature = 20 to 20° C 

4“Borderline passivity”. 


reagents H,SO,, where borderline-passivity effects 
often cause highly erratic results. has been found 
that satisfactory data are obtained the stainless 
steel specimen exposed activated condition 
(i.e., immediately after removal the passive film), 
This procedure believed reveal the intrinsic 
rosion resistance the metal and avoids passivation 
effects other than those introduced the testing 
solution itself. 

For this activation treatment, the titanium speci- 
men was immersed 10% 0.25% 
tion 25° for seconds after the start hydro- 
gen evolution. After activation, the specimen was 
washed each three flasks containing the testing 
solution the testing temperature and 
duced directly into the testing flask, also testing 
temperature. The washing operation consumed only 


few seconds and the specimen was transferred ina 


glass cradle, without being allowed dry. Control 
tests were made determine weight-loss 
tion factor for the activating operation. 


Reagents Not Reactive with Titanium 
The potential commercial use titanium 
corrosion-resistant material indicated the very 


low corrosion rates shown number reagents 


For instance, wet chlorine gas, hot chromic acid, and 
hot ferric chloride solutions are not corrosive 
titanium. many the reagents the 
tive” class, corrosion was entirely negligible, evi- 
denced both measurable weight loss and 
freedom from discoloration tarnish the specimen. 

Titanium has shown complete immunity from cor- 
rosion chlorine-saturated water and water-satu- 
rated chlorine gas laboratory and plant exposure 
tests. The only discernible effect exposure 
water-saturated chlorine gas trans- 
parent brown “tobacco stain” the metal surface. 
However, recent experiments have demonstrated that 
finely divided titanium may ignited and rapidly 
consumed when exposed pure dry chlorine 


The addition water vapor apparently inhibits 


reaction; for example, shavings titanium 
ignite chlorine containing less than approximately 


0.005% weight water, but apparently are 
reactive the water content above 


probability igniting massive material apparently 
depends the state subdivision the 
whether not small particles 
formed rough-machined surface) are 
and the temperature. data are 
present the temperature which 
ignition begins. 

The chloride salts investigated this have 


ium. Boiling 40% cupric chloride and boiling 10% 
ferric chloride, which are extremely corrosive 
stainless steels and most other metals and alloys, 
not corrode titanium. addition, boiling saturate! 
NaCl, boiling 10% ZnCl,, boiling 28% 
NaOCl room temperature neither caused 
able weight loss nor dulled the brightness 
metal surface. 
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Nitric acid all concentrations 98% 20-25° 
Chas negligible effect titanium. For example, 
measurable weight loss occurred after six months 
exposure 95% HNO, 20-25° elevated 
temperatures, however, titanium reacts slowly with 
boiling 65% HNO, produces corrosion 
rate about 0.009 in./yr. 

Neither water saturated with nor water satu- 
rated with SO, 20-25° caused measurable weight 
loss discoloration. Likewise, neither molten sulfur 
240° nor water-sulfur mixture 20-25° had 
any adverse effects titanium. 

The strong alkalis shown Table appear 
react slowly with titanium. Boiling 10% NaOH and 
boiling 10% both result moderate corrosion 
however, 40% NaOH 80° causes marked accel- 
eration corrosion. Ammonium hydroxide, the 
other hand, apparently entirely unreactive. 

Several organic acids have been evaluated: boiling 
acetic acid, acetic anhydride 20-25° 30% 
acid 20-25° C., and stearic acid 
180° caused negligible attack titanium. Boiling 
85% acid resulted measurable, but very 
slight, corrosion. 

Chlorinated solvents, refluxed the presence 
water ‘or long 300 hr., not become corrosive 
titanium. Carbon tetrachloride 
lene unmodified stabilized against decom- 


position) were not corrosive. 


Reagents Reactive with Titanium 


Study Table reveals that number rea- 


gents cause measurable corrosion titanium, while 


many more have little effect the metal. 


general, the corrosion resistance titanium appears 


tobe matter extremes. Either the metal prac- 
tically unaffected, corrodes appreciably 
rapid rate. 

Purely for purposes discussion, reagents 
which titanium corrodes rate excess 0.005 
in./yr. are considered reactive. this category 
are: 

Formic acid—50% boiling 

Hydrochloric acid—greater than 25° C.; 

greater, boiling 

Hydrofluoric acid—all aqueous solutions 

Nitric acid—65%, boiling 

Phosphoric 80° C.; 85% 25° 

Sulfuric acid—5% and greater 25° C.; and 

greater 80° 

Boiling 50% formic acid excellent example 
the borderline passivity phenomenon the corro- 
sion titanium. Early tests revealed wide variations 


corrosion rates; for example, one specimen would 
weight loss, and companion sample would 
corrode rate high 0.22 in./yr. Consistently 
high corrosion rates were obtained, however, when 


the specimens were activated the HNO,-HF pick- 
ling technique. Formic acid causes uniform metal loss 
titanium with accompanying surface roughening 
and end-grain attack, but pitting. 
Titanium apparently resistant hydro- 
chloric acid 20-25° but attacked the con- 
centration increased 10%. Borderline passivity 
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the boiling point. For example, the specimen may 
suffer weight loss during one period, and may 
corrode the rate 0.02 in./yr. during the next 
period. third immersion may produce additional 
weight loss. Stronger solutions (20 37%) 
room temperature cause severe general corrosion, 
often with the development purple color (titan- 
ous ion) the test solution. 

Dilute hydrofluoric acid room temperature 
extremely corrosive titanium. specimens 
immersed 10% dissolved less than hour. 
Anhydrous HF, room temperature, the other 
hand, corrodes titanium more moderate rate, 
approximately 0.020 in./yr. 

Boiling 65% HNO, exhibits approximately the 
same corrosion rate for titanium for properly heat- 
treated austenitic stainless steels. Using five 48-hour 
average corrosion rate 0.009 in./yr. 
has been observed. Boiling 65% HNO, causes general 
over-all attack, with some end-grain corrosion. The 
specimens are usually strongly colored; the surface 
first assumes light brown stain which darkens and 
becomes more purple corrosion proceeds. 

Phosphoric acid, hot, dilute (10%) solutions and 
more concentrated form (85% 20-25° causes 
active corrosion titanium mechanism gen- 
eral over-all attack. 

Sulfuric acid solutions, general, are highly cor- 
rosive titanium. Sulfuric acid usually more cor- 
rosive than the same concentration, the prac- 
tical concentration limits being about 20-25° 
and considerably less than (actual limit not de- 
termined) 80° 

The existence passivity effects one the 
points similarity between titanium and the stain- 
less steels. has been amply demonstrated that stain- 
less alloys either may extremely corrosion-resist- 
ant may suffer rapid attack, depending the 
effective presence protective layer film, 
usually maintained the presence oxidizing media. 
general, titanium also shows improved corrosion 
resistance oxidizing environments. 

impressive reduction attack sulfuric acid 
and hydrochloric acid shown the acid con- 
tains oxidizing agent such HNO, oxygen- 
ated. Mixed acids, containing much 50% 
H,SO, the presence not cause severe 
corrosion titanium. Recent plant experience 
nitrator containing organic materials, 50% 
and from %-3% HNO, 55-60° revealed 
that titanium corroded rate only 0.002 
Laboratory tests hours duration reveal that the 
addition HNO, form aqua regia reduces 
the corrosion titanium surprisingly low level. 
Aqua regia, containing volumes 37% HCl and 
volume 65% HNO,, does not cause appreciable 
corrosion either as-ground activated specimens 
titanium. Aqua regia elevated temperatures will 
develop transparent brown film titanium after 
several hours exposure, whereas aqua regia room 
temperature does not discolor the metal. 

Oxygen has been shown have beneficial in- 
fluence the corrosion titanium dilute H,SO, 


7 

q 
have 
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TABLE 
Effect Aeration Test Solution 
(Activated Specimens) 


| Concentration | Natural 
Reagent Percent | O»-Saturated Aeration No2-Saturated 
Hydrochloric acid. 1 | 0.0014 | 0.0012 0.011 
Hydrochloric acid. . a 2 | 0.0055 | 0.0060 0.032 
Sulfuric acid. . . 2 | 0.0060 | 0.11 0.12 
Sulfuric acid.......... 3 0.19 | 0.18 0.17 
| 


and solutions 80° The results shown 
Table indicate that increasing the oxygen content 
the test solution bubbling through the liquid 
will general reduce the corrosion rate, and that 
removing dissolved oxygen purging the solution 
with will cause appreciable increase corro- 
sion titanium. The data shown Table are the 
average duplicate tests, three 24-hour periods 
each. The specimens were activated HNO,-HF 
immediately before each period. this means, re- 
producible period corrosion rates were obtained. 

also has been observed that the addition 
MnO, sulfuric acid solutions some cases re- 
duces the corrosion titanium. Although corrosion 
rate 0.06 in./yr. 40% H,SO, 25° can re- 
duced nil the addition 0.5% the effect 
not consistent. These data suggest the possibility 
practical corrosion inhibition titanium the 
addition oxidizing agents process solutions. 

The corrosion titanium takes the form “gen- 
eral The surfaces corroded specimens were 
generally uniform texture, free from areas 
localized attack. bona fide cases intergranular 
attack have been observed. cases where severe cor- 
rosion occurred, end-grain attack typical other 
rolled metals under severely corrosive conditions 
also was noted for titanium. 


Summary 

preliminary survey has been made evaluate 
the resistance commercially pure titanium sea 
water and atmospheric corrosion and high-spot 
the behavior the metal group selected 
chemical reagents. 

Results date reveal that titanium possesses out- 
standing resistance sea-water corrosion and 
marine atmospheric weathering. While titanium 
attacked several common reagents, possesses 
outstanding resistance number media, includ- 
ing water-saturated chlorine (but not dry chlorine), 
chloride salts, and highly oxidizing reagents, which 
are corrosive most other metals. Good resistance 
corrosion, coupled with its excellent strength- 
weight properties, indicate promising applications for 
commercially pure titanium. 
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DISCUSSION 


Questions Mr. Fred Schmitz, 

Commercial Solvents Corp., Terre Haute, Ind.: 

“Despite the difficulty and high cost fabricating 
tantalum, not likely that because the extreme 
resistance this metal nitric 
acids tantalum will compete severely with 
for such service? Inasmuch the choice 
ment materials ultimately depends cost well 
length service, how the indicated costs (com 
mercial scale production) titanium compare with 
the present costs tantalum and other alloys 


Author’s Reply: 

this early stage its development, 
tually impossible predict the ultimate cost 
titanium. Our experimental production costs are 
that now necessary for charge $15 
per pound for titanium primary fabricated form 
such sheet and rod, where appreciable 
are required. expect reduce the price 
titanium few dollars per pound within 
years with prospect further reduction. 
program directed toward making titanium 
titanium alloys available prices which will 
their use structural and engineering services. 
making cost-per-pound comparisons, should 
remembered that titanium has roughly one-half 
density many other structural 


sistant alloys. 


Question Mr. Paul Gegner, 
Pittsburgh Plate Glass Co., Barberton, Ohio: 


would like know the corrosion 
titanium strong alkalies, particularly 
elevated temperatures. 


Author’s Reply: 


mentioned the paper, the 
appear react slowly with commercially 
titanium. Ammonium hydroxide, the other 
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apparently entirely unreactive. Typical laboratory 


corrosion rates are: 
28% ammonium hydroxide 


room temperature nil 
10% boiling sodium 

0.8 mil per year 
sodium hydroxide 


Question Dr. Mars Fontana, 
Ohio State University, Columbus, Ohio: 


What the prior history the titanium speci- 
studied particularly with regard working 
heat treatment? Were the specimens hot worked 
worked? Were the specimens heat treated 
any way? few remarks “purity” chemical 
the metal would add the value 
good paper. 


Author’s Reply: 


The titanium specimens were prepared from com- 
pure sheet material produced the Rem- 
Arms Company, Inc., from titanium metal 
duced melting titanium metal sponge, casting 
followed forging and rolling final thick- 
nominal composition the titanium sheet 
follows: 


Oxygen Few hundredths 
Iron each 


Tests run both annealed and cold rolled sheet 
show significant differences corrosion rates. 

Douglas Aircraft Co., Los Angeles, Calif.: 


What effect does red fuming nitric acid have 


Reply: 


Our laboratory tests have shown corrosion 
On ° 
nitric acid 80° has been reported that 


also shows good resistance red fuming 
Mitric 
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Question Mr. Tom Watson, 
Dominion Magnesium Ltd., Toronto, Canada: 


How pure “Commercial Purity Titanium”? 
What the hardness rating the metal? 


Author’s Reply: 


Remington Arms Company commercially pure 
titanium has the nominal composition shown pre- 
ceding reply. 


Typical approximate hardness values for commer- 
cially pure titanium sheet are: 


Annealed Full Hard 
VHN 245 300 


Mr. Morton, International Nickel Co., New 
York, New York: 


What are some the physical and mechanical 
properties titanium? What are some the physi- 
cal properties the titanium metal, especially the 
density and the thermal coefficient 


Author’s Reply: 


This subject covered detail recent publi- 
cation Bradford, and Mechanical 
Properties Commercially Pure Titanium,” Paper 
No. Titanium Symposium, Department the 
Navy, Office Naval Research, Washington, De- 
cember, 1948. Some the more interesting physical 
and mechanical properties Remington Arms Com- 
pany commercially pure titanium are: 


Physical Properties 


Density 4.5 
0.16 
3140°F. 


Melting Point 
Linear Coefficient 

Thermal Expansion 
Specific Heat 

Cal/gm/°C 
Electrical Conductivity 

(at room temperature) 3.2% 
Thermal Conductivity 

105 


0.13 


Room Temperature Mechanical Properties 
(Annealed Sheet) 


Tensile strength 

Yield strength (0.2% Offset) 72.000 psi 
Elongation (2” Gauge Length) 25% 

Modulus Elasticity 15.5 10° psi 


: 
f 
ly pu 


The Study Corrosion the 


Introduction 


one its tasks for the year, the American Coordinating 
Committee Corrosion** decided 1947 survey the 
present status corrosion, teaching and research, the 
colleges the United States and Canada. The author was 
the time secretary-treasurer the committee and the 
responsibility for the survey fell his lot. Individual letters 
were sent all colleges which was thought had offered 
corrosion course work the past. The list colleges 
which the initial letter was sent was enclosed with the request 
for information and additions the list, other colleges 
which might offering work corrosion. this way, 
quite number colleges were approached the matter. 
was found that some schools had one time another 
offered work corrosion but were not doing present; 
others included small number lectures corrosion 
integral parts courses electrochemistry materials 
engineering construction. The present paper attempts 
present the survey results the institutions which regularly 
offer course work the field corrosion*** and some 
cases also conduct research. The list schools includes: 
Case Institute Technology, Colorado School Mines, 
University Colorado, Illinois Institute Technology, 
Lehigh University, Massachusetts Institute Technology, 
University Michigan, The Ohio State University, The 
University Pittsburgh, Queen’s University and the Uni- 
versity Texas. Some few additional colleges which include 
least some lecture work corrosion integral parts 
courses physical chemistry, electrochemistry materials 
engineering construction include the University Oregon 
and the University Toronto. 

the whole, research work being done the English- 
speaking countries less fundamental nature than that 
being done some European research groups, especially 
the USSR. The work Akimov, Tomashov and 
Frumkin and their colleagues, for example, shown 
their recent books and papers has been conspicuous its 
contribution the fundamental, mechanistic theory corro- 


sion processes. 


Observations and Commentary 


LTHOUGH evident from the survey that the need 
for establishing corrosion field study worthy 
university instruction now firmly established, yet there 
much room for improvement, especially when re- 
membered that the destruction metals, amounting several 
hundreds millions dollars annually, represents one 
the country’s greatest losses. Consideration the 
mileage underground pipelines and cables alone this 
country will give some idea the large investment that must 
protected. recent survey shows there are the United 
States, 965,000 miles buried pipelines carrying oil, gas, and 
water; 425,000 miles metal track and 100,000 miles 
underground cable. the underground pipelines alone, 
that increasingly large proportion the annual production 
metals required replace that rendered unserviceable 
corrosion, The more rapid depletion top grade ores, 
such those the Mesabi range Minnesota, another 
reason for concern over the wastage due corrosion. 
Other than underground structures, corrosion prob- 


*% Voluntarily Submitted for Publication April 3, 1949. 

* Professor of Physical Chemistry, Loyola University School of 
Medicine, Chicago, Ill. Formerly, Professor of Chemistry and Direc- 
tor, Corrosion Research Laboratory, Illinois Institute of Technology, 
Chicago, Ill. 

** Disbanded in spring 1948. Its functions were taken over by the 
Inter-Society Corrosion Committee of the National Association of Cor- 
rosion Engineers. 

*** A detailed listing of course content, instructor, level at which 
instruction is given, etc., may be found in the Appendix. 
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lem the transportation industry, such railroads, ships 
and planes; the chemical industry, refrigeration, water- 
works, food packing, etc. The government and armed forces 
also are involved the problem because thousands tons 
intricately-built equipment, now stored, which must 
ready for action notice ranging all the way from few 
months perhaps years. 

Although, has been pointed out, the understanding 
corrosion processes possessed those investigating the 
subject undoubtedly greater than was years ago, 
knowledge the subject possessed the general 
scientists may more limited than formerly. Even some who 
are closely concerned with corrosion problems engincering 
and industry know very little about the scientific causes 
corrosion. Large sums money, and much time and effort, 
have been wasted searching for empirical cure for 
phenomenon which was not sufficiently understood. has 
become obvious during recent years that the old hit-or-miss 
methods, progress trial and error, never can reach the 
desired goal and only better understanding the 
chemical and physical forces which cause metals corrode 
the part those conducting tests and experimenta! work 
can effective defense devised. 

Unfortunately for progress the field, corrosion research 
quarters, for example, the nature stress corrosion cracking, 
the phenomena passivity and the mechanism inhibitor 
action. The inability settle the ghosts and douse the con- 
tinued propagation unsound principles the corrosion 
field seems more serious than some others. Several 
schools thought have developed the causes and 
mechanism these phenomena and the followers each 
school blithely their way, seemingly ignoring the work 
the other schools—and even disregarding established ex- 
perimental facts when not agreement with some pet 
hypothesis, simply not reading the opposing literature. 
not hard understand, therefore, that among pure 
scientists, many think corrosion possesses scientific interest, 
that corrosion reactions not obey 
laws. Actually laws exist other fields chemistry— 
many them simple and capable ready interpretation—but 
the direct application chemical kinetics reactions whose 
velocity often decreases with increasing temperature, 
thermodynamics reactions which are quite possible but 
not occur, demands flexibility viewpoint not always 
found among orthodox chemists metallurgists. 


The status the science corrosion will not have reached 
maturity until every engineering student subjected 
least the fundamentals the subject, the valiant 
effort the few university workers the field properly 
supported financially industry and government. Although 
many industries which corrosion prime concern have, 
the past, employed promising young scientists 
research, the pressure events has usually forced them into 
“trouble-shooting” problems customers’ service. Only 
when the realization dawns that investment 
research, upon which the success the much larger 
ment metals, fabrication and installation depends, worthy 
closer scrutiny, will the empirical art metal protection 
give way the science and engineering corrosion 
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was submitted Prutton,* head, Department 
Chemistry and Chemical Engineering: 


Met. 210, Oxidation and Corrosion Metals, 
Graduate Evening Division. 


The thermodynamics and physical factors affect- 
ing the mechanism and rate oxidation and corro- 
sion metals and alloys; fundamental anlyasis 
scaling and internal oxidation covering the effects 
the oxide coating, time, temperature, catalysts, 
and atmosphere; the various types corrosion and 
the the numerous variables these proc- 
esses are discussed together with preventive meas- 
ures scaling and corrosion. (Prerequisite-Met. 
100, Metallurgy Chem. 32, Physical Chem- 
istry for Metallurgists.) 


Chem. 292, Corrosion, Graduate 


survey made theories corrosion with par- 
emphasis electrochemical theory. Thermo- 
dynamic principles and their applications are re- 
and consideration given reversible and 
irreversible electrochemical processes. Corrosion pre- 
chemical industries stressed. Corrosion 
stress corrosion, inhibition, passivity and 
cathodic protection are among the topics considered. 

Case engaged number corrosion research 
projects and plans extend both research and course 
work the field. 


Colorado School Mines, 
Golden, Colorado 


The report which was submitted Hart- 
kemeier, the Chemistry Department, indicates that 
the course given the senior students Petro- 
leum Refining and consists three hours laboratory 
work per week for one semester, the lecture work 
report required the data and results each 
being included this three-hour period. 


Chem. 416-L Corrosion 


Introduction the study preparation 
experimental accelerated corrosion tests; cathodic 
protection; galvanic action; effect solution agita- 
tion; concentration cells; inhibitors; pitting. written 
test, including explanations and conclusions 
drawn from the work. 


University Colorado, 
Boulder, Colorado 


The following information pertaining the course 
corrosion was submitted Rohrman, Exe- 
cutive Director Research for the University. The 
course, entitled given the graduate 
level, and offered chemical enginering graduate 
students. consists three hours lecture and 
recitation for one term; there laboratory work. 
present the instruction given Dr. Roman 
considerable amount work the uni- 
Versity devoted thesis direction the field 
Corrosion, under the direction Rohrman and 


vice-president and director operations, Mathieson 
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Illinois Institute Technology 
Chicago, Illinois 


The present lecture course, which given the 
senior level, presented William Colner 
the Armour Research Foundation Illinois Insti- 
tute Technology, two-hour lecture course for 
one semester. offered only the evening. 


Met. Eng. 421. Corrosion 


The electrochemical mechanism and rates cor- 
rosion reactions, spontaneity corrosion processes, 
inhibitors, stress corrosion cracking, soil corrosion, 
remedial treatments and protective measures. 

addition the lecture course corrosion, the 
institute maintains the Corrosion Research Labora- 
tory the Department Chemistry, wherein funda- 
mental aspects corrosion such the high tempera- 
ture reactions gases with metals, the mechanism 
elementary cathodic processes, and stress corrosion 
cracking mild steel are being investigated cur- 
rently. possible for graduate students arrange 
for thesis work corrosion special arrangement 
with the Department Metallurgical Engineering. 

The facilities the Corrosion Research Labora- 
tory are open outside agencies who may inter- 
ested sponsoring fundamental research work 
publishable character. 


Lehigh University 
Bethlehem Pennsylvania 

The following information concerning the corro- 
sion work being done Lehigh was submitted 
Beck, Director the Corrosion Research Lab- 
oratory, which organized part the Depart- 
ment Metallurgical Engineering. 

The course entitled Metals, Sci- 
ence and Engineering,” with special consideration 
electrochemical elements and selected applications 
practical problems. consists three hours lec- 
ture per week for one semester, and covers the fol- 
lowing topics: Corrosion the atmosphere, archi- 
tecture and aircraft; corrosion water, especially 
sea water and shipbuilding; corrosion under- 
ground, with consideration the causes and pre- 
vention stray corrosion and construction, 
including topics such corrosion welding, rivet- 
ing, etc.; intercrystalline corrosion, corrosion fatigue 
and corrosion cracking; corrosion problems the 
army. 

addition the lecture work corrosion, Lehigh 
offers the facilities its Corrosion Research Labora- 
tory graduate students for work thesis prob- 
lems, and other parties outside the University who 
are interested sponsoring research the subject. 


Massachusetts Institute Technology, 
Cambridge, Massachusetts 

The nature the program corrosion MIT 
was submitted Uhlig, Associate Professor 
Metallurgy, who also charge the Corrosion 
Laboratory. 

The course, which consists two hours lec- 
tures for one semester, given the Department 
Metallurgy and available seniors and graduate 


| 

| 

q 

dog 

101 


328 


students. The course content includes importance 
corrosion, forms corrosion, such uniform at- 
tack, pitting, dezincification, intergranular corrosion, 
corrosion fatigue and stress corrosion cracking; the 
electrochemical theory corrosion, types cells, 
half-cell potentials, polarization, passivity corrosion 
iron and steel aqueous media, the atmosphere 
and soil; corrosion control, cathodic protection 
metallic, inorganic, organic and chemical conversion 
coatings; inhibitors and passivators; alteration 
environment; alloying; high temperature corrosion; 
non-ferrous metals and alloys; principles corrosion 
testing. 

addition the course work, facilities for re- 
search both graduate students and outside inter- 
ests are made available the Corrosion Laboratory. 


University Michigan 
Ann Arbor, Michigan 


The description the work being done Michi- 
gan based the report made Siebert, 
Associate Professor Metallurgical Engineering. 
course, No. 217, entitled “Corrosion and High 
Temperature Resistance Metals,” consisting 
three hours lecture for one semester, offered 
first-year graduate students chemical engineering. 
The prerequisite for the course one semester 
physical metallurgy. Approximately per cent 
the course devoted the high temperature be- 
havior metals, such creep, stress rupture, etc., 
and the other percent devoted the subject 
corrosion. outline the course content for the 
corrosion half the course listed below: 

Fundamental concepts and theories corrosion; 
concentration cells and other electrolytic 
effects variables, such temperature, velocity, 
etc. corrosion; polarization; stress cor- 
protective films; general discussion the 
corrosion the following solutions that are re- 
ducing oxidizing nature, contain chlorides, etc. 
iron and plain carbon steel, stainless steels, 
copper and copper alloys, aluminum and mag- 
nesium and their alloys, nickel and nickel alloys. 

The subject oxidation scaling metals 
elevated temperatures included the part the 
course devoted the high temperature properties 
metals. 


The Ohio State University 
Columbus, Ohio 


The status studies corrosion the Ohio State 
University was reported Fontana, Chair- 
man, Department Metallurgy, and Director the 
Corrosion Research Laboratory. Corrosion courses 
now offered the University are follows: 


Metallurgy 730. Corrosion Metals and Alloys 


Three credit hours. Two lectures and two hours 
laboratory each week. Prerequisite, senior standing 
chemical metallurgical engineering. Theory and 
forms corrosion with study the variables in- 
volved. Methods corrosion testing and actual test- 
ing the laboratory. Interpretation and expression 
corrosion data. Methods combating corrosion. 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


Properties and uses corrosion resistant 
Beginning 1948-49, this course will required 
for bachelor’s degree metallurgical engineering, 

addition this course work, thesis problems 
involving corrosion studies are open undergradu- 
ates for the senior thesis and graduate students 
for the M.S. and Ph.D. degrees. For the year 1948-49, 
the following two additional courses are being 
scheduled: 


Metallurgy 731. Advanced Corrosion 

Three hours credit. Three lectures recitations 
per week for one quarter. General prerequisite must 
include Metallurgy 730. Graduate students only. Ad- 
vanced studies corrosion with emphasis theory, 
Designing equipment minimize corrosion. Study 
new developments corrosion and corrosion re- 
sistant materials. Review outstanding 
The reporting and interpretation corrosion 
Economic considerations corrosion resistant equip- 
ment. 


Metallurgy 830. Advanced Corrosion Laboratory 

Four six credit hours. Every quarter. General 
prerequisites must include Metallurgy and 731, 
and permission the instructor. Not open stu- 
dents selecting corrosion problem for thesis work 
(M.S. Ph.D.) metallurgy. laboratory 
gation specific corrosion problem. 


The University Pittsburgh 
Pittsburgh, Pennsylvania 

Corrosion work the University Pittsburgh 
given the Department Metallurgical Engineer- 
ing; the report below was submitted 
Jr. who handling the course. 

The course divided into two terms work, the 
first consisting two hours 
wherein background theory given. The first 
term’s content described the bulletin the 
School Engineering and Mines the following 
way: 

Corrosion Metals 

Theories corrosion, electrochemical theories: 
influence manufacture, treatment and composition 
corrosion; influence external factors 
ture, aeration, stress, bacteria, etc.) atmospheric, 
underwater and underground corrosion. Corrosion 
testing; prevention specific types 
corrosion problems related particular industries. 

The second term given seminar, meeting 
alternate weeks for some three hours each 
session. this term, those phases corrosion 
ground for special uses, i.e., non-ferrous, special 
steels, etc., are reported upon the students who 
have been assigned fairly broad topics without 
strictions modern sources information which 
they should survey. Also, protective coatings and 
special problems various industries are 
Each individual reports alternate sessions. 

The course limited graduate 
Metallurgical Engineering and present there 
laboratory work given. hoped that this 
will developed later on. The first term 
requisite for enrollment the second, but since 
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attempt made give reasonably broad, general 
background the first term, completion 
both terms not compulsory. 


Queen’s University 
Kingston, Ontario, Canada 


Marshall reports that course given 
the fourth year Chemical Engineering students con- 
sisting one hour lecture per week for the whole 
schoo! year. present there laboratory course 
the subject. 

Briefly the course covers the theory corrosion 
and the factors which influence the rate corrosion. 
Following this, corrosion under various conditions 
such atmospheric, sea-water, underground and 
cases which may met chemical work 
are covered. The selection material and the design 
equipment meet special corrosive conditions 
the final topic dealt with. 


The University Texas 
Austin, Texas 


Corrosion the University Texas taught 
mainly the Department Chemistry. Norman 
Hackerman, Associate Professor Chemistry, has 
furnished the following account. About one-quarter 


the graduate course numbered Chemistry 375 and 
“Theoretical Electrochemistry and Corro- 


sion” devoted corrosion per se. About one- 
quarter another graduate course also taught 
Hackerman, Chemistry 395k, “Surface Phenomena,” 
also devoted reaction and adsorption metals 
surfaces. addition, graduate students interested 
corrosion meet, informally, seminar once week 
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together with Dr. Hackerman discuss various 
phases the subject. 


There are courses corrosion listed the en- 
gineering school’s bulletin although the subject 
considered courses engineering materials, such 
Chemical Engineering 350, and course 
water treatment, Chemical Engineering 365. The sub- 
ject also treated course the metallurgy 
steel, Mechanical Engineering 351. 

addition formal course work, the university 
also offers thesis direction (M.S. and Ph.D. chem- 
istry) where the subject matter the thesis may 
deal with some underlying principle corrosion. Re- 
search work present deals mainly with the mech- 
anism corrosion inhibition, adsorption surfaces 
and the phenomena passivity. 


Other Colleges Offering Corrosion Work 


addition the colleges whose contributions 
corrosion study are described above, some few addi- 
tional ones offer some course work corrosion, 
conduct research the field. Pierre Van Rysell- 
berghe the University Oregon, Eugene, Oregon, 
doing some very interesting research applying 
the polarograph elucidate corrosion mechanisms 
and developing, the application thermody- 
namics, mapped areas indicating the conditions under 
which various corrosion products may form. addi- 
tion, some lectures corrosion form part one 
the more advanced courses covering special topics 
physical chemistry. 

The University Toronto also otters some lec- 
tures corrosion part course for chemical 
engineering students. 
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Introduction 


Zinc one the metals most widely used 
protective coating for iron and steel. Aside from 
economic advantages there are two factors which 
account for the widespread use zinc coatings for 
corrosion resistance; first, the natural corrosion re- 
sistance zinc; and second, the electrochemical 
protection afforded the steel base bared areas. 
When contacting zinc and steel are exposed 
electrolyte, galvanic cell formed which the 
steel usually cathodic and protected the gal- 
vanic current from the anodic zinc. Because this 
protection, certain zinc coated steel products have 
come known “galvanized steels.” 

One the large outlets for galvanized steel the 
handling hot and cold domestic water supplies. 
and large this has been very successful applica- 
tion. However, recent years there have been 
several reports unsatisfactory performance gal- 
vanized steel hot water systems. Since generally 
agreed the quality galvanized steel has not 
deteriorated, the increased corrosion has been at- 
tributed more severe service conditions. Prema- 


Electrochemical Behavior Zinc and 
Aqueous 


ture failures usually are explained simply failure 
the zinc adequately protect the base steel 
bared areas, with the assumption that the zinc re- 
mains anodic the steel. far more serious con- 
sequence the fact that investigators have reported 
instances where the zinc coating apparently became 
cathodic the base steel. Such electrochemical 
relationship, termed could lead 
failure the product and therefore great eco- 
nomic importance users well manufac- 
turers galvanized steel. The Committee 
Pipe Research the American Iron and Steel 
stitute has sponsored fundamental investigation 
determine the effect electrolyte composition 
temperature the electrochemical relationship 
tween zinc and steel natural and industrial waters. 
Sufficient progress has been made this 
tion show that electrolyte composition even 
more importance than temperature and was 
deemed advisable present this time the 
obtained far. 


% A Paper presented at the Fifth Annual Conference, National 
Cincinnati, 
1949. Based on data developed in a research project sponsored by 
Committee on Steel Pipe Research, American Iron and Steel Insti- 
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requirements for the Ph D. degree in Chemistry. 
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Previous Work 


LONG HAS BEEN realized that zinc coatings 
act two ways reduce steel corrosion—first, 
they serve keep the electrolyte away from the 


steel, and then when the does 
become exposed protected 
the zinc coating through electro- 
chemical action. 


Realization the important role 
the zinc coatings led extensive 
studies the factors affecting the 
corrosion rate zinc, per se. 
investigations were supplemented 
with tests galvanized steel 
obtain further information the 
protection steel zinc coatings. 


undertook determine 
whether the zinc-iron alloy layer 
present galvanized steel would 
electrochemically protect the base 
steel. found that these alloys 
became cathodic steel and 
cluded that “the alloy layer 
use providing electrochemical 
protection iron, though zinc ap- 
pears potentially great 
value this respect.” Instances 
which rapid failure galvanized 
steel occurred were explained 
Britton the basis failure 
the water lay down 


film. This was accord with 


opinion that the true 
afford temporary protection the 


pos 
zin 
the 
Alt 
ten 

wa: 
tog 
mai 
gal 
obs 
rev 
plet 

ber 
con 
sen 
ano 
tion 
beir 
the 
a bi 
the 
(18: 
thei 
Gill 
tials 
tem 


ji | 
the 
wa 
Cla 
pre 
| 
ste 


the 
does 
electro- 


ant role 
the 
These 
mented 
steel 
the 
termine 
layer 
would 
base 
alloys 
hemical 
great 
vanized 
careous 
true 
was to 
the 


October, 1949 


iron steel while the more permanently protective 
calcium carbonate film was formed. Both Baylis and 
Britton, therefore, attributed rapid failures primarily 
the absence calcareous films. 

Schikorr’s 1939, data showing 
that under certain conditions zinc actually could be- 
come cathodic steel, shed entirely new light 
the problem galvanized steel re- 
ported only few tests which indicated that Berlin 
water zinc became cathodic steel after short 
exposure above 60° (140° F). Roters and Eisen- 
stecken* later reported that zinc could become cathodic 
after few weeks exposure even room 
particularly carbonates were added 
solution. both cases the reversal was asso- 
with ennoblement the zinc potential due 
the dense film layer zinc corrosion 

laboratory tests Kenworthy and 

confirmed the fact that certain solutions 
daily 85° (185° zine did not electro- 
protect the bared steel edges galvanized 
heets. They concluded that hot water “the 
give any appreciable protection ex- 
and emphasized the need for continuous 
For best performance coatings 
they recommended that the free CO, kept below 
ppm and the hardness over 100 ppm 
Although they indicated having made electrode po- 
tential measurements such data were reported. 

fifteen-year test conducted with Baltimore 
water, pitting galvanized pipes carrying hot water 
was deeper than that black iron This fact, 
together with the observation that zinc coating re- 
mained after years, was taken evidence that the 
galvanizing was cathodic the base steel. Other 
observations made service tend confirm the 
cult draw definite conclusions because incom- 
plete information regarding the details such service. 

Only one publication, very recent paper Gil- 
deals any detail with the effect electrolyte 
composition the phenomenon reversals the 
zinc-steel couple. Gilbert reported that, the ab- 
sence oxygen, zinc remained 
anodic steel temperatures 
85° (185° F). aerated solu- 
tions found that temperature 
over 60° (140° was neces- 
sary cause reversal, the reversal 
being due ennoblement the 
cooling below 60° the 
zinc usually again became anodic 
the steel. few instances, 
acid buffer solution, 
the zinc remained cathodic down 
room temperature. Also, samples 
continuously immersed 85° 
(185° for two. months retained 
their noble potentials upon cooling. 
Gilbert attributed the noble poten- 
tials over 60° the 
zine oxide these 
and the anodic poten- 
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tials lower temperatures the formation zinc 
hydroxide. possible explanation offered for the 
retention noble potentials upon cooling room 
temperature was that all the zinc hydroxide nuclei 
had been converted zinc oxide. Gilbert made pre- 
liminary tests synthetic and K,SO, solutions 
and concluded: 


“Tt appears that chloride and probably sulfate ions 
can penetrate the film causing highly cathodic zinc 
electrode potentials, but that the presence bicar- 
bonate offsets the effect chloride.” 

Although the occurrance reversals between zinc 
aud steel potentials basic importance the 
corrosion galvanized steel, this brief survey indi- 
cates that there some disagreement the effect 
temperature, and that very little has been done 
determine the effect electrolyte composition 
the electrochemical behavior zinc and steel. 


Experimental 
Composition Test Specimens 


The used this investigation was high 
purity, analyzing 0.0017 percent iron, 0.0017 percent 
lead, 0.0006 percent cadmium, and 99.996 percent zinc 
(by difference). The steel was obtained stripping 
the galvanized coating from commercial gal- 
vanized steel pipe, and contained 0.08 percent carbon, 
0.35 percent manganese, 0.093 percent phosphorous, 
0.024 percent sulfur, trace copper, and 0.01 per- 
cent nickel. 


Preparation Specimens 


The and steel specimens were mounted 
Bakelite, for metallographic polishing. Watertight 
electrical connections were made through the Bake- 
lite with brass rod which was threaded into the 
sample and then enclosed Synthane tube, 
illustrated step-wise Figure The zinc samples 
were inch diameter having exposed area 
0.443 square inches, and the steel samples had cross 
sectional area 0.16 square inches. Surface prepara- 
tion consisted abrasion with No. emery paper, 


Figure Bakelite mounting zinc 
and steel electrodes. 


Figure 2—(Right) Experimental set for 
current and potential measurements. 
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followed washing with distilled water and 
rinse with acetone. 

This technique was found very satisfactory, 
permitting uniform surface preparation and avoiding 
extraneous edge waterline effects. Furthermore, 
was possible make repeated use each sample, 
thus insuring uniformity material throughout the 
series experiments. 


Electrolytes 


preparing the test solutions, the various salts 
were added volumetrically distilled water from 
their respective stock solutions. The stock solutions 
were made with distilled water and reagent grade 
sodium salts (chloride, nitrate, sulfate 
bonate), and were analyzed accordance with the 
procedures given the Fifth Edition 


Standard Methods Chemical Analysis. 


Analyses were made for pH, and for carbonate and 
bicarbonate concentration the completion each 
test. The initial the test solutions varied depend- 
ing the composition the electrolyte, but the 
after six hours testing usually was the range 
8.5 8.9, corresponding approximately the 
saturated zinc hydroxide solution. Since very 
little zinc corrosion would necessary saturate 
the metal-liquid interface with zinc hydroxide, was 
assumed that the this interface was about 
during most the test and was more constant than 
the bulk the electrolyte. The carbonate con- 
centration was usually less than ppm, only total 
alkalinity ppm bicarbonate has been reported. 


Procedures 
Beaker Tests 


The experimental setup shown Figure 
Covers for liter beakers were made from masonite, 
which supported the samples and the reference elec- 
trode used for potential measurements. Uniform agi- 
tation was produced Sargeant Centrifugal Agi- 
tators (S-76695) rotated 650-700 rpm. shown 
Figure the samples were positioned below the 
stirrer the solution centrifugally ejected from the 
stirrer did not impinge the exposed surface. 

conducting the tests, the electrolyte 
heated the given temperature and added rapidly 
the test beaker which then was placed con- 
stant temperature bath. this way was possible 
make current solution potential measurements 
the specimens within few minutes after they 
were exposed the electrolyte the proper tem- 
perature. 


Solution Potential 


Leeds and Northrup saturated calomel electrodes 
(STD 1131-B) were used reference electrodes for 
all potential measurements. Model Beckman 
meter was used for measuring voltages, and 
standard cell was incorporated the measuring cir- 
cuit increase the range the meter 1.50 volts. 
checking the vacuum tube voltmeter against 
Leeds and Northrup type K-2 potentiometer was 
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Figure 3—Effect temperature short circuit current zinc-steel 


couple. Solution composition: 40-55 ppm ppm SO,, and 
ppm NO; (sodium salts added distilled water). 


found that the voltage readings were accurate 
within plus minus three millivolts. The reference 
electrodes were checked against auxiliary refer- 
ence electrode before and after tests and were 
constant within millivolts, The potentials 
duplicate samples the same electrolyte usually 
agreed within millivolts. 


Current Measurements 


The short circuit current measurements were made 
the 0.5 milliampere scale Weston Milli- 
ameter, Model 622, serial No. 8720. The resistance 
the meter this scale was 80.06 ohms, certified 
the manufacturer August 1947. 
double-pole double-throw toggle switch was used 
insure continuous short-circuiting the 
couples. The accuracy any given 
within 2.5 microamperes and the reproducibility from 
test another was usually within 
amperes. 


Results 


Effect Temperature 


preliminary tests using oxygen-free solutions 
was found that zinc remained strongly anodic 
steel all temperatures. This agreement with 
the findings Gilbert. When the tests were 
ducted open beakers with the electrolyte 
saturated with air however, the zinc did not always 
remain anodic the steel and was under 
conditions that subsequent tests were conducted. 

The effect was investigated first 
means short circuit current tests the 
short circuit current zinc-steel couple was 
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Figure 7—Effect temperature zinc potential. Solution composi- 
tion: 115-140 ppm ppm SO,, and ppm (sodium salts 
added distilled water). 


measured function time different tempera- 
tures. The time-current curves presented Figure 
show that solution containing 40-55 ppmHCO,, 
ppm SO,, and ppm NO, (sodium salts added 
distilled water) zinc remained anodic steel during 
6-hour tests even temperature 80° (176° F). 
When the bicarbonate concentration was increased 
70-80 ppm, however, reversals were obtained 
quickly both 60° and 70° (140° and 158° and 
the data plotted Figure 

From these data, apparent that both tempera- 
ture and electrolyte composition are important de- 
termining the initial behavior zinc-steel couples. 
order determine whether the reversal poten- 
tial was attributable the steel the zinc, time- 
potential measurements were made uncoupled steel 
and specimens similar solutions. The curves 
Figure show that the steady potential steel 
electrodes was the range 0.6-0.7 volts, negative 
saturated calomel reference electrode, and that 
the only effect temperature was influence the 
amount time necessary reach the steady poten- 
tial. will shown later, Figure 15, steel 
potentials this order magnitude were observed 
even though the composition the electrolyte was 
varied over wide limits. This range steel potentials 
has been indicated with dotted lines subsequent 
graphs for comparison with potentials zine elec- 
trodes. 


For zinc, however, the potentials were found 
vary widely depending the temperature and the 
electrolyte composition. solution containing 
ppm NO,, ppm SO, and only about ppm HCO, 
relatively anodic potentials were obtained all tem- 
peratures, Figure Upon increasing the bicarbonate 
ion concentration 115-140 ppm, however, the 
potentials were much more cathodic especially the 
higher temperatures, Figure 

These data show that the reversals observed 
short circuited zinc-steel couples may attributed 
changes the potential. comparison the 
data Figure and would indicate that the ca- 
thodic zinc potentials are associated with high bicar- 
bonate concentrations, and such solutions become 
progressively more cathodic the temperature 
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Figure 8—Effect temperature zinc potential. Solution composi- 
tion: 35-45 ppm and ppm (sodium salts added distilled 
water). 
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Figure 9—Effect bicarbonate concentration short circuit current 
zinc-steel couple 60° Solution composition: ppm SO, and 
ppm NO; (sodium salts added distilled water). 


increased. That this not the complete story 
shown the data plotted Figure showing the 
time-potential behavior zinc electrodes solu- 
tion containing only 35-45 ppm HCO, and ppm 
NO,. These data show that possible obtain 
very cathodic zinc potentials even low tempera- 
tures certain solutions. reversal was obtained 
the current flow zinc-steel couple this par- 
ticular electrolyte containing both nitrate and bicar- 
bonate but sulfate chloride less than six 
hours even 30° (86° F). 

The data presented thus far confirm the results 
previous investigators insofar they associated re- 
versals zinc-steel couples with cathodic zinc po- 
tentials. Previous reports that this was solely tem- 
perature effect are not acceptable, however, and 
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Figure 10—Effect bicarbonate concentration short circuit current 
zinc-steel couple 60° Solution composition: ppm and 
ppm NO; (sodium salts added distilled water). 


additional data have been obtained illustrate 


effect electrolyte composition. 


Effect Electrolyte Composition 


Plotted Figures and are time-current curve 
zinc-steel couples 60° (140° showing the 
effect variation bicarbonate concentration 
solution containing ppm SO, and ppm and 
ppm NO,, respectively. both cases reversal] 
were obtained more quickly the higher bicarbonate 
concentrations, whereas intermediate 
tions the amount current flowing with zinc 
anode was increased. 

That the presence sulfate and/or chloride 
creased the reversal tendencies shown the time 
current curves Figures and 12. The 
curve the latter figure for solution containing 
ppm SO, but chloride, indicating that 
additions are much more effective than chloride 
tions repressing the reversal. 

The effect nitrate additions was found 
opposite the effects chloride and sulfate, 
nitrate additions even small amounts 
reversals zinc-steel couples shown tht 
time-current curves Figures and 14. 

further elucidate the effects com 
position, additional potential measurements wet 
made uncoupled zinc and steel specimens. 
potential steel, suggested above, was found 
Figure 15. was expected, the zinc 
varied over wide limits depending the 
composition. The addition progressive amounts 
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Figure sulfate concentration short circuit current 


couple 60° Solution composition: 50-55 ppm HCO; and 
ppm NOs (sodium salts added distilled water). 
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chloride concentration short circuit current 
couple 60° Solution composition: 40-50 ppm 
ppm and ppm NO; (sodium salts added distilled water). 
Broken curve for solution containing ppm total SO, but chloride. 


caused progressively more cathodic zinc 
shown Figures and 17. With the 
sulfate and chloride, progressively more 
potentials were observed shown Figures 
19, and 20; and the opposite effects nitrate ad- 
are shown Figure 21. 
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Figure 13—Effect nitrate concentration short circuit current 
couple 60° Solution composition: 40-55 ppm HCO; and 
ppm (sodium salts added distilled water). 
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Figure 14—Effect nitrate concentration short circuit current 
zinc-steel couple 60° Solution composition: 65-75 ppm HCO; and 
ppm SO, (sodium salts added distilled water). 


Discussion 
Before discussing the above results any detail 
should pointed out that the six-hour laboratory 
tests conducted were not designed accelerated 
tests which would predict long time behavior. Fur- 
thermore, investigations many important variables 
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Figure 15—Effect electrolyte composition steel potential 60° 
Solution composition: ppm HCO; and additions indicated (sodium 


salts added distilled water). 
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Figure 16—Effect bicarbonate concentration zinc potential 
60° Solution composition: ppm SO, (sodium salts added dis- 
tilled water). 
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Figure 18—Effect sulfate concentration zinc potential 60° 


Solution composition: 10-15 ppm HCO; (sodium salts added distilled 
water). 
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Figure 19—Effect sulfate concentration zinc potential 
Solution composition: 125-135 ppm (sodium salts added dis. 
tilled water). 


ZINC POTENTIAL 
(VOLTS NEGATIVE TO S.CE) 


TIME 


Figure 20—Effect chloride concentration zinc potential 
Solution composition: ppm ppm SO, and ppm NO; 
(sodium salts added distilled water). 
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Figure 21—Effect nitrate concentration zinc potential 60°C. 
Solution composition: 130-135 ppm HCO; (sodium salts added 
tilled water). 


electrolyte composition, though now 
are not sufficiently complete for inclusion 
time. These tests were made the first phase 
investigation which ultimately will include long-time 
tests zinc and steel encountered actual 
vanized steel. Therefore, considerable further work 
considered essential before any predictions should 
made regarding the corrosion 
natural waters. 

That reversals were obtained the potentials 
zinc and steel electrodes, however, can not dis 
puted. Since these reversals appear 
primarily with the potential behavior the 
electrode, worthwhile discuss this point 
more detail. freely corroding zinc electrode, 
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and cathodic reactions are occurring simul- 
taneously, and the overall potential the electrode 
determined the relative degrees anodic and 
polarization associated with these reactions. 


The cathodic potentials observed certain solu- 
are quite satisfactorily explained assuming 
that the local anodic reaction sufficiently polarized 


the overall potential determined mainly the 


reaction. this basis qualitative interpre- 
can postulated for the marked effects 
composition the potential zinc 


Chloride and Sulfate 


associated the corrosive effects chloride 

zine with the solubility zinc chloride 
zinc sulfate, which considered primary 
the anodic areas. This high solubility 
‘eter the precipitation situ corrosion 
the anodic areas, thus decreasing the 
for stifling the anodic reaction. also 
shown that chloride and sulfate 
particularly the former, are capable penetrat- 
oxide films, thus causing increased 
anodic sites corroding metallic sur- 
Such behavior the part chloride and sulfate 
tend increase the anodic areas and de- 
the anodic reaction. Since both increased 
area and anodic depolarization would result 
more anodic zine potentials, actually was ob- 
such mechanisms well may constitute partial 
the observed phenomena. They cannot 
the complete explanation, however, for 
ithey not adequately interpret the difference the 
chloride and sulfate additions. Chloride 
are considered penetrate films more readily 
than sulfate ions, and chloride more soluble 
zine sulfate; yet sulfate additions are signifi- 
more effective shifting the zinc potential 
the anodic direction. 

comparing the effects sulfate and chloride 
ions the corrosion zinc, Evans also noted that 
corrosion product sulfate solutions was more 
and less gelatinous than chloride solu- 
explained this difference the basis 
experiments showing that sulfate ions pos- 
sess greater flocculating power for hydroxide 
chloride ions. may postulated then that 
resulting corrosion product film more resistant 
oxygen diffusion the presence sulfate than 
presence chloride. Since the effect oxygen 
depolarize cathodic areas, more cathodic polari- 
would expected the presence sulfate, 
turn would evidenced more anodic 
potentials. This explanation for the difference 
effects sulfate and chloride additions 
with the precipitation behavior metallic sols 
may well supplementary the effects 
and sulfate additions the anodic reaction. 


Nitrates 


considered the effects nitrates 


similar those chloride and sulfate far 
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corrosion was concerned, the data presented 
above show conclusively that nitrate additions result 
more cathodic zinc potentials. The most logical 
explanation that, even such dilute solutions, the 
nitrate ion acts oxidizing agent permitting 
easier discharge electrons cathodic surfaces. 
This cathodic depolarization would shift zinc poten- 
tials the cathodic direction agreement with 
observations. 


Bicarbonates 


Bicarbonate additions likewise cause shift the 
zine potential the cathodic direction. This 
accord with earlier report Roters and 
that carbonate additions promoted reversals. 
also stated that bicarbonate addition counter- 
acted the effects chloride and sulfate 
potentials. far zine corrosion rates are con- 
cerned, Kenworthy and using various waters 
and temperatures, found that the attack was 
increased all cases increasing the carbon dioxide 
concentration. 

The observed cathodic potentials and the increased 
total corrosion both can explained the basis 
increased cathodic depolarization accompanying 
creased bicarbonate concentration. Cathodic depolar- 
ization involves the discharge electrons through 
the reduction some constituent such hydrogen 
ion, dissolved oxygen, some other oxidizing con- 
stituent. The hydrogen ion concentration the solu- 
tion could not increased the addition sodium 
bicarbonate, nor could the dissolved oxygen. 
conceivable that the presence bicarbonate the 
structure the corrosion product may such 
permit more ready diffusion the available oxygen, 
but this explanation not entirely satisfactory. Fur- 
thermore, difficult consider the bicarbonate 
ion, per se, relatively strong oxidizing agent. 
There strong evidence, however, 
graphic data that the bicarbonate ion does combine 
with hydrogen peroxide form unstable percarbonic 
acid which oxidizing That hydrogen 
peroxide formed during the aqueous corrosion 
several metals, particularly zinc, long has been 
Polarographic data also show that the ca- 
thodic reduction oxygen water two-step 
process with hydrogen peroxide being 

possible, therefore, that the reason bicarbonate 
acts such effective cathodic depolarizer for 
aerated solutions that bicarbonate and hydrogen 
peroxide combine form percarbonic acid, which 
gives more effective cathodic depolarization than 
the oxygen and hydrogen peroxide the absence 
bicarbonate. 


Effect Temperature 


his recent publication the behavior 
steel couples, Gilbert found that temperature 
over 60° (140° was necessary cause re- 
however, once obtained, the reversal occa- 
sionally persisted even after the solution was cooled. 
explanation his observations, Gilbert favored 


04 
pm Cl | 
pm Cl | 
pm Cl 
60°C. 
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the theory Grubitsch and the effect that 
zinc oxide was formed higher temperatures and 
zinc hydroxide lower temperatures. Gilbert then 
proposed that zinc oxide gave rise noble 
zinc hydroxide, anodic potentials; and that the 
few cases where cathodic potentials were retained 
cooling, the zinz hydroxide nuclei all had been con- 
verted zinc oxide the long exposure the 
higher temperature. 

difficult reconcile Gilbert’s explanation with 
either the data reported above, with Roters’ and 
Eisenstecken’s observation that zinc-steel couples oc- 
casionally reversed after few weeks’ exposure 
room temperature. The data presented above indi- 
cate that electrolyte composition must taken into 
account disussing the effect temperature. Nitrate 
additions give rise cathodic zinc potentials over 
the temperature range 30° 70° (85° 158° F). 
The ennobling effect bicarbonate becomes greater 
the temperature increased, and believed 
that this accounts for the fact that most previous 
investigators have observed reversals only ele- 
vated temperatures. The increased effectiveness 
bicarbonate for the cathodic depolarization zinc 
gradual with temperature, and there indica- 
tion marked change the temperature range 
the zinc potential were determined transition 
hydroxide oxide this region. One pos- 
sible explanation for the increased effectiveness 
bicarbonate elevated temperatures that the sta- 
bility percarbonic acid decreased with tempera- 
ture. Another possibility that the increase due 
merely the increased rate the controlling reac- 
tion the step-wise reduction oxygen water. 

apparent that temperature often factor 
determining the potential zinc and therefore 
importance considering reversals zinc-steel 
couples. Whether not reversals will occur 
given temperature depends, however, the com- 
position the water. has been found that increas- 
ing the temperature increases the probability re- 
versal waters where the reversal due bicar- 
bonate, but has little effect waters where the 
reversal due nitrate. 


Conclusions 


Reversals were obtained zinc-steel couples under 
laboratory conditions. accordance with the find- 
ings previous investigators, these reversals were 
attributed changes the potential speci- 
mens. 

Whether not cathodic zinc potentials are ob- 
tained depends both electrolyte composition and 
temperature. these factors, electrolyte composi- 


Corrosion 3-inch galvanized tubing exposed 
oil well. The grooves around the zinc had 
maximum depth 0.03 (Length ex- 
posure This was not experimental 
installation.) 
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tion the more important. the absence 
reversals were observed even elevated 


gen, sulfates and chlorides decrease whereas 
bonates and nitrates increase the probability 
reversal. border-line solutions, increasing the 
perature appears increase the probability 
versal. 


tion the effect long exposure time and 
complex conditions encountered natural waters, 


on 


10. 


Experience Arkansas oil fields confirms Mr. 
eng’s and Mr. Prutton’s ideas the effect 
dioxide causing reversal the zinc-iron 
Wells producing gas containing 20% CO, 
duced the corrosion shown the 
photograph galvanized tubing. The bottom 
temperature about 100° and the water 
has the following analysis: 


re. the variables studied the presence 


Research being continued with particular 
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Deterioration Steel Sheet Pile Groins 


Palm Beach, 


CULBERTSON ROSS 


BATTLE hold the 
beaches, the engineer 
out from the shore 
prevent the motion 
along the beach. Their pur- 
the beach and accumulate more 
any that may drifting 
shore. Groins resemble 
conerete, stone steel. This 
mrticle describe tests made 
Palm Florida, determine 
the reason for the rapid deteriora- 
tion steel groins this location. 


The project was cooperative 
effort The Beach Erosion Board, 
the Jacksonville District the 
Corps Engineers, the city 
Palm Beach and five steel produc- 
ing companies: Carnegie, Bethle- 
hem, Jones and Laughlin and In- 
steel companies the United 
and the Larssen Company 
Germany. 


CULBERTSON ROSS 


The author papers thermal expansion 
brick and prestressed concrete pipe, Mr. Ross 
civil engineer doing research structures 
the Beach Erosion Board, Office Chief 
Engineer, Department the Army, Washington, 
Prior 1946 was with National Bureau 
graduate the University Michigan. 


the action waves which strike 
the beach predominantly from di- 
rection north east. The uprush 
and backwash the waves movés 
the sand southward zigzag 
path. While there are temporary and 
seasonal reverses this direction 
the sand drift—which called 
“littoral average drift 
sand the south estimated 
225,000 cubic yards per year. 
Two 320-foot jetties were built 
1928 improve Lake Worth Inlet, 
the north end Palm Beach. 
There was large accretion sand 
north the jetties and severe ero- 
sion south them. effort 
hold the beach and prevent the 
washing away large areas 
valuable land, system groins 
was built. After few years, large 
holes developed the steel piles 
which the groins were formed. 


Description the Groins 
Five experimental groins were 
built during 1937 the city 
Palm Beach steel piles contrib- 


Palm Beach 


Palm Beach the east coast Florida, about 
120 miles from the southern end the state. ona 
beach which chiefly sand. The beach sand 
about percent limestone and shell and 
percent silica. 
Strongest winds are from the northeast. The fetch, 
the distance which waves may travel before strik- 
the beach, about 100 miles towards the east 
and southeast, the Bahama Islands. The beach 
the ocean the northeast. The mean tide 
2.8 feet. The area subject occasional 
cyclones which throw violent waves against 
beach and produce the water level 
great feet. Two such storms occurred during 
test period, 1941 and again 1944. 

Along the east coast Florida, there strong 
sand from north south which caused 


*A paper at the Fifth Annual 


ational Association of Corrosion Engineers at 
1949, 


Location and Exposure 


presented Conference of The 


Cincinnati, Ohio, 


uted the Beach Erosion Board 
the steel companies. The groins are located between 
2500 and 6500 feet south Lake Worth Inlet. The 
length the groins varied from 128 feet 201 feet. 
Groins 139-N, 135-N and 121-N were built deep-arch 
piles and groins 131-N and 112-N were built straight 
section piles. These numbers refer the location the 
groins the beach. The nominal thickness the steel 
groin 112-N was 0.547 inch and the others 0.375 
inch. Four the groins were built standard struc- 
tural rim steel containing less than 0.05 per cent cop- 
per, but the other 112-N, was built steel 
containing 0.35 per cent copper. The piles groin 
112-N had been painted with shop coat black 
paint when received, and number the piles 
groin 139-N were covered assortment com- 
mercial marine paints and special coatings. Groin 
121-N was sheathed with 2-inch creosoted timber 
planks for feet its length. 


Types Exposure the Steel 


Four types exposure were atmospheric, 
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Figure structural deterioration groin Palm Beach, 


after years’ exposure, The marine life, sabellaria, may noted. 
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Figure 2—Location experimental groins. 


Each type exposure was found each the 
four groins. 

Atmospheric exposure represented the part 
the groin near the shore which rises above the 
sand and exposed the action the atmosphere 
and salt spray carried the air from the waves 
breaking the beach nearby. Waves reach this ele- 
vated part the groin only during storms. 

Subsand exposure represented the part the 
groin below the sand level. The steel buried the 
sand and contact with salt water and air 
the sand. 

Wetting-and-drying exposure represented 
the outer end the groin between high and low 
water, where the steel subject wetting and dry- 
ing because wave and tide action. 

Sand abrasion exposure represented the area 
the groin just above the sand line that part 
the beach which subject the action ordinary 
waves. Here, sand thrown into suspension and 
carried shoreward the breaking waves. 
water recedes, carpet sand carried along the 
bottom. During storms, much larger area the 
groins may subject scour sand suspension, 
However, storm periods are infrequent this loca- 
tion. 

The identical area the groins may subject 
several types exposure different times, because 
waves frequently change the position the sand line. 
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Observations 
The Jacksonville District the Corps Engineer 
made inspections the groins during the 
1937 1946. each inspection the position the 
sand line along the sides the groins was 
measurements every feet. The condition 


the piles, paint, and timber sheathing was 


The location the first holes and the time their 
appearance also was determined. 


Measurement the Thickness 
the Steel 


The Beach Erosion Board measured the thickness 
the piles 1940, 1942 and 1946. 1940, the thick- 
ness the steel each groin was measured three 
points: near the shoreward end the groin above 
the sand, where subject atmospheric exposure; 
near the sand line where the waves were breaking, 
representing sand abrasion exposure; 
the outer end the groins between the high and low 
tide lines, representing wetting-and-drying exposure. 
The same fifteen areas were measured again 1942 


and 1946, even though changes the sand line had 


made changes their exposure. 
The measurement each area consisted drilling 


Octob 


0.001 
hole 
expo 
hole, 
groin 
broke 
one 
on bo 


one hole each piles, and making eight 


ments with small micrometer the thickness the 
steel around the hole. The average the measure- 
ments was taken the thickness the steel any 
one area. New holes were drilled several inches from 
the old holes for the measurements made 
years. 


Treatment Data 


Inasmuch the exposure the areas varied from 


inspection inspection, effort was made compute 
the proportion time during which each area was 
subject specific type exposure. Atmospheric, 
subsand, and wetting-and-drying types exposure 
were indicated the position the sand line each 
inspection. The groin area subject sand abrasion 
was considered arbitrarily extend from 
below the sand line 0.6 foot above the sand line. 
was assumed that conditions found the 
spections were representative interim conditions 

Rates loss thickness steel were found for 
the various types exposure from the proportion 
time the measured areas were subject the 
types exposure, and from the total loss thickness 
the piles. There were some inconsistencies the 
data. Perhaps these resulted from the necessity 
drilling the new holes points where the 
thickness the rate corrosion may have beet 
different. Perhaps the number inspections mate 
was not large enough determine the 
proportion time for the various types 
However, because the large number 
ments made, and the number areas measured, 
believed that the values for the rates loss thick 
ness for the different types exposure are the 
correct order magnitude. 

The average rate loss thickness the 
when covered both sides sand was foun: 
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was 0.011 inch per year; when exposed wetting- 


abrasion zone, was 0.117 inch per year. 
Another method determining the rate loss steel 


and-drying, was 0.005 inch per year; and when 


note the time the appearance holes. 


indicates zero thickness for that area. From the 
record previous the appearance the 
the rate loss thickness the steel 
From the data for the areas where 
appeared, average yearly rates loss from 


inch 0.094 inch were found for the different 


the proportion time exposure sand 
considered, value 0.373 inch per year 
for this type exposure. This value higher 
the value found from the measured areas and 
that the erosion was much more severe 
ithe where the holes appeared. These areas may 
been located near the point where the waves 
most frequently. This value 0.373 for the 
loss when exposed sand abrasion indicates 
steel pile would perforated about 
year the sand line remained the same level 
both sides the groin. 


Discussion 


There were other evidences sand abrasion 
the high rate loss thickness. The 
frequently appeared bright and polished the 
line. Paint had disappeared from the piles 
bands parallel the sand line within months after 
the groins were built. Most the paint was gone 


from the visible portion the piles within months 
after installation. The force sand erosion also was 


observed piles which developed large holes near the 
sand line while their steel tops retained almost their 
thickness. 

The low rate loss thickness the steel under 
subsand exposure indicates that abundant sand 
which would keep the groin covered most 
time would greatly extend the life groin. 
however, seldom will built beaches that 
well supplied with sand, and their function 
and accumulating sand will exposed, 
part, the abrasive action waves and sand. 


The 2-inch timber sheathing which was placed over 
groin 121-N gave good protection against 
long the sheathing remained good 


About nine were required for the 
this groin, compared with only four 
for perforation similar unsheathed groins. 
time required for perforation might have been 
even more the sheathing had been re- 
after five years. 


Groin 112-N differed from the others that its 
contained 0.35 copper and were 0.547 
thick instead 0.375 inch, Here, holes ap- 
about years. The longer period per- 
thickness the steel. The chance that the 
line will remain long enough one place 
the groin reduced the greater thick- 
the steel. The rates loss thickness the 
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Figure 4—Holes the sand line, Groin 139N after 5.3 years’ exposure. 


measured areas were high for this groin for 
similar areas other groins. Apparently the copper 
content did not improve the behavior the steel. 

Groin 131-N was built straight section piles 
instead arch section piles. required 4.8 years for 
perforation instead the 4.2 years required for 
perforation groins built arch section piles 
the same thickness. would appear, might 
expected, that abrasion was more intense the arch 
section piles, inasmuch they obstruct the flow 
waves more than the straight section piles. However, 
the difference the time required not large enough 
very significant. 


Conclusions 


The rapid deterioration the steel groins Palm 
Beach was caused the abrasive action sand 
carried the waves. Abrasion most intense for 
inch two above the sand line but spread 
over wider area changes the position the 
sand line. The abrasion removed the rust from the 
piles and permitted rapid corrosion the exposed 
steel. 


Groins built steel piles were perforated 
4.2 years, showing average annual loss thick- 
ness 0.094 inch. However, during the period 
which area subject the abrasion waves 
and sand, yearly rate loss high 0.373 inch 
indicated. this rate, pile steel would 
perforated about one year, provided there was 
change the position the sand line. 


The rates loss steel thickness the parts 
the groin not exposed sand abrasion are relatively 
moderate, being about 0.011 inch per year for atmos- 
pheric exposure, 0.005 inch per year for wetting-and- 
drying exposure, and 0.001 inch per year for subsand 
exposure. The time required for the perforation 
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steel would respectively years, years 
and 375 years. 

Various paints and coatings used the piles soon 
were removed the waves and sand erosion and 
were therefore ineffective protecting the steel. 

two-inch timber sheathing placed over the groin 
gave protection against abrasion long the 
sheathing remained good condition, for about 
years. 

The use steel piles with thicker section may 
well give longer life for the groin which more 
than proportional the added cost. 

Holes appeared two groins constructed 
arch section piles 4.2 years; groin constructed 
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Testing Pipe Line 


VER 100 YEARS ago the book “Two Years 

Before The Mast,” Dana wrote the holyday.” 

His reference was the application tar the 

ship’s rigging protection against the sea water. 

The term “holiday” has carried over general use 

the pipe line industry, retaining its original meaning, 
defect the coating. 

The many reasons for applying protective coating 
underground steel pipe are generally recognized 
that unnecessary mention them here. The 
years work and experience with pipe line coatings 
have greatly improved their protective value. How- 
ever, spite the improvements materials, ma- 
chines and techniques application, the holiday has 
but they are still there behind the coating gang. 

Pipe line coating material must resist penetration 
moisture, and must electrically non-conductive 
order prevent flow current between the pipe 
and the earth. The material must therefore 
dielectric, and its protective value function its 
merit dielectric. 

the early days pipe line coating applications 
inspection was purely visual, sometimes aided use 
mirror more readily observe the under side 
the pipe. Since considerable current may flow through 
defects completely invisible the eye, became ap- 
parent that visual inspection was not adequate. One 
the first attempts electrical inspection was the 
use cloth soaked salt water and connected 
battery through milliammeter. The cloth was 


Conference of The 


*% A paper presented at the Fifth Annual 
Ohio, 


National Association of Corrosion Engineers at Cincinnati, 
April 11-14, 1949. 
* D, E. Stearns, Shreveport, La. 


groin constructed arch section piles 
constructed 0.547 inch straight section piles 
taining 0.35 percent copper 11.1 may 
remembered, however, that these periods 
represent the life the groins. They will 
function groins for number years after one 
appearance the first holes with gradually 
ing efficiency. 

Pile Groins, Palm Beach, Florida,” Technical Memo- 

randum No. 10, published the Beach Erosion 
Board. 

cres 

ledges 

trode 

rough, 

pulled over the surface the coating. change 
reading the milliammeter indicated holiday 
where under the cloth. The remaining problem 
find where. This, course, was slow, tedious 
which was highly impractical. the early 
Ford spark coil was used conjunction with the 
brush broom sweep over the coating. This 
and many adaptations auto ignition systems. suff 
these methods depended the sight sound 
the spark indicate holiday. The thoroughness the 
inspection depended entirely the attention 
the job the operators the inspection 
Today, detectors are available which give both 
ble and audible signal the inspector 
holiday encountered. The latest equipment 
incorporates other features its design which 
the result many years experience, research, 
development. 
The minimum voltage which adequate 
may made determined the mechanics 
applying the coating, and the thickness the 
sists enamel followed one more wraps 
other materials, such glass fibre, impregnated 
the like, and kraft paper. The wrapping point 
will have overlaps and may have occasional 
Thus, the total thickness material place 
The minimum inspection voltage should 
which will jump air path equal the 
through the thickest section the coating. 


impressed across insulating wrap consisting 
several different materials will divide 


af 
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Beach layer function the thickness each 
and inverse proportion the dielectric con- 


Coal tar enamel has dielectric 
may about Thus, 3,000 volts are impressed 
divided between the air and the enamel two 
after one ratio, with 2,000 volts impressed the air gap 
1,000 volts the enamel. this instance the 


air gap sufficient withstand the full 3,000 
without sparkover. Thus proper test would 
applied the coating. The voltage must 
enough bridge any air gaps, such small 
bubbles the coating, that the 
voltage impressed across the material 
the test desired. voltage wave having 
10,000 volts will jump air gap 
5/32” tween suitable spheres. This same voltage 
over three times this distance between 
meedle Since commercial electrodes have sharp 
ledges points, and the diameter the wire the 
small compared the gap between elec- 
trode and since, further, the pipe itself 
rough, sparkover distance between electrode and 
that with needles and with spheres. 
pipe coatings having maximum spacing 


Steel 
« mo- 
rosion 


pipe and electrode 5/32”, minimum test 
10,000 crest volts satisfactory from the 
standpoint. similar reasoning, mini- 
test voltage 30,000 required inspect 

lay should noted here that when voltage im- 


dious for considerable area around the point 


nearly the same stress. This because 
the creepage factor. The surface the coating 
This conduct current small degree. Further, the 
placed the air the vicinity the electrode 
tems. sufficient ionize for short distance away 
sound the electrode. result the conductivity 
the ionized air and the material, there negli- 
from the point impressed voltage. This has prac- 
oth application the use holiday detectors. 


nent 
which 


For means that good inspection does not require 
voltage, nor using electrode that 
large area. the detector moved along, 


arch, voltage peak from A.C. wave, from 
Wave, inspects fairly wide band around the 
the voltage- -generating equipment high enough 
the test voltage will never fall below these mini- 
test voltages previously mentioned. There 
nated gained increasing voltage beyond 
point that insures maintenance the minimum 
value, and such practice harmful because 
places unnecessarily high stress the dielec- 
material and could damage good coating. 
Minimum stress the coating material; 


tudy the characteristics dielectric breakdowns 


TECHNICAL FACTORS TESTING PIPE LINE COATINGS 343 


breakdown any material—air, mica, oil, what- 
ever dielectric material placed under Since 
energy required, time, well voltage, neces- 
sary for The time interval needed for 
breakdown function applied voltage and 
the energy absorption. Data taken breakdown 
through air shows that little energy required. For 
example, two large spheres are set with spacing 
2.7 with 8,000 microsecond pulse voltage, 
kilovolts cause breakdown. 8,000 microsecond 
pulse represents cycle cycle sine wave. With 
microsecond pulse, 35.4 kilovolts are necessary 
cause breakdown. Thus, increase breakdown 
voltage required the time interval voltage 
applications falls below microseconds. For pulses 
more than microseconds duration the voltage 
necessary for breakdown nearly constant. The 
phenomena for solid insulators different two 
respects. First, the energy required for breakdown 
higher, and result longer time interval in- 
volved. Second, and more important, the fact that 
damage due high-voltage stress accumulative. 
laboratory test, layers standard impregnated 
paper insulation were subjected various test volt- 
ages. With cycle sine wave and time interval 
second, 4,900 volts were required cause break- 
down. With impulse microseconds duration 
recurring 1/30 second intervals, and applied for 
second, 6,900 volts caused breakdown. apparent 
that the sparkover voltage required break down 
air using microsecond pulse not very different 
from that required using cycle sine wave voltage. 
There difference the response solid insu- 
lating materials, namely, the breakdown voltage 
gradient for solid materials function time 
voltage application. 

determine exactly how important these factors 
might with respect coating materials, ex- 
periment was run coal tar enamel. The experi- 
ment gave accurate information the dielectric 
strength coal tar enamel under test. Sheets 
copper were dipped coal tar enamel com- 
mercial pipe coating yard. Numerous samples were 
dipped, until technique was worked out that gave 
coating nearly free air inclusions. The tempera- 
ture the enamel was adjusted until two dips would 
produce coat enamel which would hold under 
10,000 crest volts, but would break through under 
20,000 crest volts. This was done because proper in- 
spection this type coating should made 
the lower part this range. neon transformer 
was used source high voltage cycle sine 
wave voltage. rheostat was placed the primary 
circuit, that continuously variable high voltage 
was available. special pulse generator was con- 
structed generate microsecond impulses 
rate per second. The pulse generator operated 
from 6-volt storage battery. order make the 
output variable, rheostat was inserted between the 
generator and the battery. crest reading kilovolt- 
meter was used measure the high voltage and was 
connected between ground and the exploring elec- 
trode. The exploring electrode was steel ball 


fastened the end insulating rod. spherical 
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electrode was used order have evenly dis- 
tributed electrical stress. the tests the sample 
plates were held vise which was grounded 
the voltage source used. One side each plate was 
checked for voltage breakdown using the cycle 
sine wave, and the other side each plate was in- 
spected for breakdown the pulsating voltage. In- 
spection was made five points each side the 
total plates were checked. The testing 
voltage was applied with starting point 5,000 
crest volts and was increased approximate rate 
250 volts per second until breakdown occurred. 
After breakdowns had been made each side 
plate, the coating was removed from the surface, 
and measurement was made its thickness the 
area adjacent each breakthrough. Removal the 
coating was accomplished simply flexing the plate. 
Thus, sufficiently large areas could taken from 
the surface checked with micrometer. The 
breakdown potential and the coating thickness 
each point were recorded. Thus, measurements 
were made using cycle A.C. voltage, and were 
made using pulsating voltage. algebraic division 
the voltage required for breakdown the thick- 
ness measurement gives the dielectric strength the 
material. The dielectric strength varied from 500 
volts per mil minimum 890 volts maximum. The 
majority values were close the average for each 
the two voltage types. 

Under pulsating voltage, the average dielectric 
strength was 762 volts per mil, the minimum being 
568 volts, and the maximum 890 volts. Under sine 
wave voltage, the average dielectric strength was 
692 volts per mil, the minimum being 500 volts per 
mil, and the maximum 860 volts per mil. From this 
data can seen that the coating will tolerate about 
per cent more voltage pulsating form than 
cycle sine wave form. This is, course, interest 
the design holiday detector. 

field use, the coating never subjected more 
than fraction volt ground potentials; and 
where cathodic protection provided, the voltage 
only slightly higher. previously mentioned, due 
the thickness the coating high voltage used 
necessity. Since .020” good insulating material 
will effectively protect the pipe from ground cur- 
rents, there object breaking down such thin 
points can Such thin spots can 
due air bubbles the coating, high-tempera- 
ture, low-viscosity application. The principal draw- 
back such thin points possible lack mechani- 
cal strength. 

has been previously stated, the generator should 
deliver voltage close the minimum necessary 
for adequate inspection. should this for all pos- 
sible conditions coating, and for any size pipe. 
The voltage, therefore, shoulld held within 
narrow range, which slightly above the minimum 
allowable. design equipment capable such 
good regulation requires study the nature the 
load presented the generator Im- 
pedance measurements made between electrode 
and the pipe show capacity load, shunted high 
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resistance. The electrode acts one plate the 
denser, the pipe the other, and the coating the 
dielectric which energy can stored. The resist. 
ance measurements made between spring electrode 


and coated pipe show range 150 


megohms. Many pipe coatings have outer 
which definite factor the load. The wrapping 


material has resistance per inch that relatively 
small, depending upon moisture content. result 


the capacity between the pipe and the wrapper 
comes important part the load, under certain 


conditions. wrap high moisture content low 


resistance and increases the capacity load allow- 
ing the voltage spread over larger area 


the pipe. The complete load the pipe may rep- 


high resistance and having common ground. Each 
unit connected progression through resistor, 
With such load, the effective value the capacity 
becomes function frequency. This means 
capacity measurement made cycles will 
several times higher than one made 1,000 cycles, 
which will, turn, higher than one made 
cycles. Under any conditions surface wrap con- 
ductivity, the high frequency measurement capac- 
itance, will always lower value than the low 
frequency measurements. This because 
frequency measurement increased, the impedance 


the various shunt capacities goes down. The series 
resistance remains constant. Thus, higher fre 


quencies, the effect the resistance 
The series resistance the wrap blocks the effect 


capacity between pipe and paper wrap 
distance from the electrode. result this, the 


capacity measurements between electrode and pipe 


high frequency are more nearly constant for 


moisture conditions the paper wrap. illustrate 
this, some measurements were taken and are 
below: 1,000 cycle measurement pipe when 
dry was 160 mmf. The paper wrapper was 


dampened wiping section the pipe 


damp cloth, and then allowing stand for 
minutes. the end this period the pipe wrap 
appeared dry. However, the capacity then 
measured 3,800 mmf. Immediately after this 


cycle measurement, measurement was made the 
impedance using microsecond pulse. indicated 


capacity 800 mmf. wet, compared 160 
dry, and sufficiently different from the 1,000 
measurement 3,800 mmf. that even 

The load will range from mmf. small dry 
unwrapped pipe coatings 30,000 mmf. for damp 
coatings large pipe. The above range 
cycle sine wave voltage. pulse type 
microsecond duration, the capacity range 
these conditions from mmf. 4,000 
the load range presented pulse 
narrower than that presented cycle sine 
generator. 

the case generator delivering cycle 
waves the testing electrode, the impedance 
from megohms 90,000 ohms. With trans 
former designed deliver 14,000 volts 
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load, and loading down 10,000 crest volts maxi- 
mum load, the current drain may high 
This gives volt ampere output 600. 
Unless extremely large transformer used, such 
one with 1,500 volt amp rating, manually 
operated rheostat essential obtain control 
the output voltage. Use such rheostat has the 
disadvantage that makes necessary occasional 
checking the output that shifts load will not 
cause extreme variation the testing voltage. Such 
shift might occur, for example, leaving 


properly designed magnetic energy storing sys- 


tem will give output voltage that has the same 
ited 
Each 


characteristics the cycle sine wave 
Here again, the regulation the output 


voltage can arbitrarily decided upon; and, 


large enough transformer, the regulation 
can made good desired. transformer having 
regulation from load full load 

about 50% larger than one having 100% 

regulation. 30% variation means that the 
peak delivered would never over 13,000 
load, and would never under 10,000 


peak for the heaviest loads, This system has 


the advantage allowing inspection with much 
series 


lower drain the power source, and result 
equipment can much lighter than when 


continuously applied voltage used. has the fur- 
ther advantage that this impulse type wave will 
doa minimum damage the coating, because the 
average time voltage application low. The spark 


transformer necessary handle the same load 


cycle sine wave transformer comparable size 


and weight. 

third system for generating voltage takes ad- 
vantage the capacitive type load presented 
the pipe manner which allows for minimum 
energy drain and minimum weight and size com- 
ponents. one connects, series, D.C. power 
source, reactor, condenser, and switch, when the 
switch thrown closed position, flow current 
will start from the power source. The condenser 
thus charged; and, charging, the voltage across 
the condenser will reach value essentially twice that 
the power source, providing that the losses 
the reactor and switch are relatively small. This 
will occur irrespective the values 


condenser the reactor. Changing these 


values will change only the time interval required for 


full charge placed the condenser. With 


holiday detectors, the electrode and the 


theoretically ideal system transformer required 
the voltage the energy source that 
desired the pipe coating. switch required 


primary circuit the transformer make and 


current flow. reactor needed, either 


series with the primary the transformer, series 
with the output the transformer, one can use 
between the primary and secondary 


the transformer. When the switch thrown, the 
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closed position current flow will start, and will 
increase crest value the time the voltage has 
reached desired value the pipe coating. From 
that point will decrease until has reached value 
zero when the voltage the pipe has reached its 
crest. This the ideal performance, and would re- 
quire transformer 100% efficiency, and zero 
magnetizing current. The peak value attained the 
current will function the capacity the load 
circuit, and the time interval needed place the 
full voltage the pipe coating. the instant that 
the full voltage realized, the switch the primary 
the transformer must opened, and whatever 
small field the transformer has been built will 
then collapse, that the circuit ready for another 
impulse time later. The difficulty the system 
would make switch which would realize when 
the full voltage had been attained, and would then 
open the primary circuit. that the time interval 
would vary function the load capacity, the 
time interval cannot set. The peak current varies 
function this time interval, inverse propor- 
tion the interval. has been pointed out that 
extremely fast voltage peak highly desirable from 
the standpoint placing minimum strain the 
coating material. further desirable from the 
standpoint that places the minimum load the 
voltage generator. Further, the smaller this time 
interval made, the smaller the physical size the 
spark transformer can be. 

However, fast time interval means the switch 
must have high current capacity and, the practical 
design the equipment, would have carry 
much 1,000 amps peak current flow from 
6-volt battery. The impedance the battery and 
leads this case would become extremely important, 
and the efficiency the circuit would tend low. 
order combat this, the next step would 
convert the low potential the battery higher 
voltage that the peak current need not high. 
practice this what actually done. 6-volt 
storage battery used the primary source 
power, and use small vibrator the voltage 
converted approximately 300 V.D.C. this poten- 
tial the peak current required about amps. 
order have low impedance source, condenser 
placed across the output from the intermediate volt- 
age converter. The problem still remains 
switch that knows when open the power circuit. 
The system compromised using charged con- 
denser lieu switch. The condenser charged 
from the intermediate voltage source. This charged 
condenser then discharged into the primary the 
spark transformer. The reactance between windings 
the spark transformer completes the voltage 
doubler circuit. When the charged condenser has 
discharged all its energy into the spark trans- 
former, current flow will reverse itself. Thus 
oscillation will take place, until all the energy 
originally contained the condenser will dis- 
sipated. 

The investigation coating characteristics dis- 
cussed was utilized equipment design only during 
the past few years, and has resulted the rapid 


q 
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development holiday detectors that have close 
ideal inspecting characteristics. The most modern 
equipment will produce voltage that stays within 


the range from 10,000 14,000 crest volts for 


nearly all conditions the coating, and for all con- 
ventional sizes pipe now used. detection circuit 
utilized which gives clear signals the operator 
whenever holiday encountered. not neces- 
sary listen watch for spark indication 
breakthrough. Because stabilization the out- 
put voltage, the control the equipment accom- 
plished through use just off and switch. 
Weight has been minimized, aid handling 
efficiency, through use lightest weight structural 
materials available, and the development smaller 
electrical components. Power consumption held 
practical minimum that small lightweight 
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Abstract 


Solution potential and weight 
losses were measured for replicate 
samples from one lot low carbon 
steel. The tests were conducted 
circular path apparatus with 
aerated 3.5 percent salt solution 
the corroding medium. The exposed 
area was varied masking the 
edges and backs the specimens. 

The average solution potential 
was constant irrespective ex- 
posed area. The average corrosion 
rate, standard deviation corro- 
sion rate, and standard deviation 
potential measurements decreased 
with increasing area 
square centimeters and then re- 
mained constant for larger sample 
areas. 

Crevice corrosion the wax- 
metal-liquid line suggested 


rosion rate with area. 


Conference of The National Association of 
Corrosion Engineers at Cincinnati, Ohio, April 
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Note the Effect Variations 
Exposed Area the Solution 
And Corrosion Rate Low Carbon Steel’ 


BIALOSKY lot cold reduced tin 


Senior technologist Steel 
Corp. Research Laboratory. His present work temper rolled. The 
the cause for the variations cor- field corrosion involves the study formed the specifications for 
potentials metals and alloys aqueous en- 
vironments, cathodic protection and the corro- 
sion tin plate, Active the Corrosion Table The coil had 
paper presented the Fifth Annual The Electrochemical Society, recently portion cut into 

was named treasurer the Pittsburgh Section, which wet 
11-14, 1949. National Association Corrosion 6-inch squares whi 


battery sufficient drive the circuit. Full 
vantage taken the fact that high frequency puly 
voltage occurring low frequency intervals 
damaging coating materials. The latest 


gives pulses that are extremely short that the 


impressed voltage the coating only .03% 
the operating time. This means that the 


would have operate for week equivalent 


D.C. voltage applied for minute. further 
vantage, course, that relatively low 
demand imposed upon the energy source. 


The investigations that have led the 


ment the holiday detector its present form 
continued the belief that further improvement 


may made which will aid protecting this 
try’s ever-expanding network underground 


pipe. 


Introduction 

HIS WORK WAS carried ou! 

for determining solution 
metals and alloys 
aqueous media. The 
such tables data for the 
neering alloys require that the est 
mates the potential values 
tain good reproducibility 
cate measurements and, 
ence, good accuracy the data 
several exposure factors 
controlled. this work the 
tration the corroding 
temperature, aeration, solution 
ume, and velocity were 


Experimental 
The steel was obtained from 


plate which had been 


metalloid steel for tin plate, 
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Full ad. | Table 
ICV Analysis Low Carbon Steel 
Percent 
$ 
selected and cut into 6-inch panels 
orm wil vere then shuffled and stored desiccator. 
were then cut suitable size for the 
test and cathodically cleaned hot per- 
carbonate solution. The test specimens 


bolted the supporting wire, and 
define the desired area. The masks were cut 
graph paper having millimeter ruling. 
and pressed with blotter the steel sur- 
molten rosin-beeswax mixture was brushed 
th. edges the mask and all the exposed metal 
When the wax mixture had cooled suffi- 
mask was stripped lifting one corner 
off the paper. 

The samples were placed circular path cor- 
rosion and exposed for hours. 
The corroding solution was 3.5 percent sodium 
which was prepared from reagent grade salt 
deionized water having minimum specific re- 
50,000 ohms per cubic centimeter. The 
solution was prepared and used rectangular Nonex 
iglass battery jars, and eight liters fresh solution 
used per jar each test. Three jars were placed 
jsolution was continuously aerated passing humidi- 


air through sintered pyrex gas diffuser each 

The diffusers were fitted with pyrex tube chim- 
prevent impingement the bubbles the 

samples. The linear velocity the samples was 


the 
the estr 


38.5 feet per minute. 


The solution potentials were recorded six- 
Leeds and Northrup Micromax recorder and 


ler calomel half cell was used the reference 

The majority the tests were made using two 
samples each jar; three tests were made using one 
must per jar. The actual areas used were varied 


sq. and ‘sq. cm. 

After the 24-hour exposure the pieces were re- 
from the machine, rinsed, scrubbed with white 
and brush remove the corrosion products, 
dried. The stop-off (masking) mixture was re- 
vapor and the samples 
cathodically sodium carbonate solution. 


e concer 


from 

corrosion products were readily re- 
moved after the cathodic cleaning wiping with 
final rinsing, drying, and weighing 


for the test. 


| 
Discussion 


The potential data are shown graphically Figure 
the average values and standard deviations 
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AVERAGE POTENTIAL - VOLTS 
SAT CALOMEL SCALE 


CALCULATED FROM THREE 
PAIRS OF SAMPLES 


CALCULATED FROM THREE 
INDIVIDUAL SAMPLES 
025 
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STANDARD DEVIATION - VOLTS 


10 20 30 40 50 
SQUARE CENTIMETERS 


Figure 1—Average potential and standard deviation vs. exposed area. 


for three six samples given area. The open 
circle values were calculated from three pairs 
samples and the solid circle values were calculated 
from three individual samples described below. 
typical calculation shown Table IT. 

The average solution potential data fall hori- 


TABLE 


Typical Data and Calculations 
Average (x) and Deviation 


Sample Number Weight Weight | Loss (mg) | Potential 


Area sq. cm. .36 sq. 


The following symbols are used in the calculations shown below: 
N=number of samples 
x=an individual value 
arithmetic average mean 
Sx=the sum of the values of x 
S(x—x)?=the sum of the squares of the deviations from the average 
s=the standard deviation 
s?=the square of the standard deviation or the variance 


Corrosion 
Rate Potential 
y's F 462.6 | —4.046 
S(x2).. Bere ; 35,731.72 2.728368 
(Sx)2. | 213,998.76 16.370116 
(Sx)2/ 35,666.46 2.728353 
S(x—x)? = (Sx2)—(Sx)2. 65.26 000015 
N—-1_ 


The average corrosion tate per .36 sq. dm was 77.10 mg apEerer is pear to 214. 12 mdd. 
and the standard deviation equal 10.03 
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Figure 2—Theoretical and actual frequency distribution potential 
data obtained from tests with two samples per jar. 
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Figure 3—Average corrosion rate and standard deviation vs. exposed area. 


zontal band and are all within the normal control 
limits. There evidence any change the 
potential with variations exposed area. Because 
steel aerated salt solution under cathodic con- 
trol, the potentials which are being measured are 
essentially those the local anodes.* For replicate 
samples the same lot steel under the given 
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conditions exposure, the local anode potentials 
similar and the variations exposed area 
influence the values. 

The standard deviations indicate 
crease with increasing area, although two 
one sq. cm. and one sq. cm., the 
deviations were low, indicating excellent 
among the six values. view the higher 
for the standard deviation found duplicate 
with the same exposed areas and the data for 
cm., these two low values are considered 
and are not normally expected. 

view the distribution the average 
values the control chart (Figure 1), 
curve was constructed which included the 
ments which were obtained when pairs sample 
were exposed each The actual distribution 
the calculated theoretical normal curve are 
Figure The deviations from the calculate: 
are normal measured test, although mor 
points fell near the mean than indicated the the. 
oretical curve. 

The weight loss data are shown Figure 
indicate rapid decrease average 
with increasing sample size, which levels of! 
sq. cm. The standard deviations the weight 
data are similar the standard deviations the 
potential data and the above remarks apply thes 
values. 

The decrease corrosion rate with increasing 
was not anticipated when the tests were planned. The 
retarding the corrosion was considered 
because the films solution were rapidly 
with iron the metal surface, evidenced 
corrosion product which adhered the sample 
was visible all samples within minutes 
immersion. Three runs were made, however, 
only one sample was exposed each jar. These 
were not significantly different from those 
pairs were exposed, although the 
ratio was half the ratio when pairs were 
apparent that this case, where porous 
ble corrosion product formed, the amount cor 
rosion product the body the solution 
influence the corrosion rate. 

inspection the exposed test pieces gave clue 
the cause the reduction corrosion rate 
increasing area. was noted that the attack 
more generally the line the wax mask 
Figure The wax-metal-liquid junction may 
resulted crevice which intensified the 
rosion these lines. With small exposed areas, 
ratio edge area greater than with 
and this may the explanation for the influence 
area the corrosion rates found. the 
accelerated attack the wax-metal-liquid ‘ine, 
accuracy the measured corrosion rates 
question. This discrepancy does not, 
affect the accuracy the measured 


Conclusions 


The following conclusions have been 
these tests using one lot steel exposed 
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cular path apparatus with aerated 3.5 percent sodium 


(1) 


The mean solution potential for three six 
replicate samples constant and not influenced 
the exposed area. 

The standard deviation the above potential 
measurements decreases with increasing area 
approximately sq. cm. and constant 
for the larger areas investigated (up sq. cm.) 
The potential data are normally distributed 
about the mean value. 

The measured corrosion rates decrease with in- 
creasing area steel surface exposed ap- 
proximately sq. cm. 

The variations the measured corrosion rates 
may associated with crevice attack the 
wax-metal-liquid interface. 

standard deviation the weight loss data 
decreased with increasing exposed area 
sq. cm. and remained constant the range 
investigated (to sq. cm.). 
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DISCUSSION 


Question Preston Engle, Babcock-Wilcox Re- 
search Div., Alliance, Ohio: 


“Will you explain more fully the method used for 
masking the edges and backs test panels?” 


Author’s Reply: 


The stop off wax mixture was made melting to- 
gether approximately equal weights white rosin 
and beeswax. The mixture should not excessively 
heated. have found that controlled hot plate 
suitable for melting and maintaining the mixture 
the proper temperature. The texture the wax may 
varied changing the proportions the mate- 
rials. the coating too tacky, rosin may added, 
whereas brittle coating will require additional bees- 
wax. The mixture brushed onto the test panels 
with camel’s hair brush, using overlapping strokes 
insure complete coverage. 

Stripping the paper mask from the sample read- 
ily accomplished using pin lift one corner and 
peeling off the paper. The wax should partly 
cooled the test piece before removing the paper 
mask prevent running the coating The technique 
can determined readily with little practice. 


Figure 4—Corrosion test samples after exposure and cleaning. The light areas are etched, showing the 
generally normal attack the central areas but almost 100 percent attack the edges the mask. 
(Magnification 1X) 
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Discussion “CORROSION TELEPHONE 
OUTSIDE PLANT MATERIAL,” 
Compton and Mendizza, Corrosion, No. 
194-97 (1949) June. 


Couy, Duquesne Light Company, 435 Sixth 
Ave., Pittsburgh, Pa.: 


this paper very good presentation made the 
problems facing the design and operating engineers 
outside plant public utilities; and the ma- 
terials used and considered for use meeting these 
problems economically. Replacements, especially 
premature, units material such extensive 
use can become quite costly. Mitigation deteriora- 
tion reasonable cost is, therefore, very much 
worthwhile. 

their presentation the durability the lighter 
pole-line items shown Figure the 
paper, the authors refer “cable rings which had 
weathered relatively short time highly industrial- 
area.” Such reference too general convey 
definite information and would interest 
they would more specific both length and 
kind exposure. 

Figure this writer’s paper, see references 
and paper under discussion, are shown two 
telephone cable rings after years exposure 
ordinary industrial atmosphere, the same figure 
shown heavier, power-cable rings which 
were removed after only years from position 
directly over the main tracks trunk-line railroad. 
would informative the authors could compare 
their “highly industrialized area” that this 
writer’s two cases. 

referring Figure their paper, the authors 
“the effect this extremely severe attack” having 
caused 2.0 oz. lashing wire fail 
little more than two years. Again “extremely severe 
indefinite; and while the pH? mentioned 
for samples dew collected from the cables quite 
definite, its causes and the frequency its occurrence 
not specified. This would great interest. This 
writer has his possession samples lashing wire 
similar that Figure the paper which was 
removed after months from the vicinity (less than 
100 feet) the exhaust stacks the sulphuric acid 
pickling tanks galvanizing plant. this the type 
environment the authors refer to? 

comparatively short time” again referred 
connection with Figures and the paper 
referring corrosion pole-line hardware marine 
atmosphere. would interest know the 
length this exposure. 

believe the authors are too severe, regards 


the use lead for coating pole-line hardware, 


there are many items, such bolts, pins, racks, 
braces, etc., where the softness the coating 
particular disadvantage. 

comment aluminum coatings for pole-line hard. 
ware. 


great value would also any information 


able the durability zinc-coated anchor rods 
general use the telephone company’s 


Authors’ Reply: 


Mr. Couy’s remarks relative the indefinite nature 
the time element our paper suggests ‘hat 
misunderstood its scope. pointed out pre 
amble, the intent the article was present, ina 
general fashion, picture the problems besetting 
the telephone engineer. such, was 
written somewhat broad terms and 
has been made make specific comparisons, The 


the exposure conditions encountered. 
has been our experience, and believe that 


others well, that extremely difficult define 


precisely the corrosive nature given 
What will react ordinary industrial 


one spot, may behave entirely 
For 
food 
iby the 


manner few feet away. 

Mr. Couy apparently likewise misunderstood 
position with regard the use the telephone 
companies lead coating for pole-line 
With regard the durability galvanized anchor 
rods refer Mr. Couy the second column, 
paragraph page 197 the June issue 

have experience with aluminum coating 
for pole-line hardware. 


Discussion “THE PULSE POLARIZER 
CORROSION TECHNOLOGY,” Dr. Hugh! 
McDonald and Glenn Marsh, 
254-260 (1949) Aug. 


LaQue, The International Nickel Co., 
New York: 


the paper was presented was noted 


sults from other testing methods the cffect 
changing some variable, satisfactory 
relation was indicated. However, appears 
pulse polarizer gave only relative values 
rates and the question raised how 
polarizer can provide information with respect 
absolute rates attack. 

view the very short time during which 
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partly 


examples cited were used merely illustrate 
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pulse polarizer makes measurements, would appear 
that advocates its use must feel that polarization 
and de-polarization are not functions time. Experi- 
with polarization metals such complex 
natural sea water where the anode, and 
especially the cathode reactions are very complicated, 
shown that the influence time cannot neg- 
lected studies polarization characteristics. 
expected, therefore, that practically instan- 
Since cases. 

The device described does not appear 
velocity, which have very great effect 
the pulse polarizer might expected 
unreliable their neglect does with 

testing methods and devices. 

metal environment combinations under 
ver. abnormal conditions resulting from the dis- 
the relatively heavy polarizing current. 
not unlike giving man very high 


hard- 


Reply: 
it, 
have possibly laid undue stress the 
Corp., Research Laboratory, Pittsburgh, Pa.: 
define Has the pulse polarizer been applied success- 
ocation cases where the controlling reaction not 
cathodic liberation hydrogen? 
lifferent Can the pulse polarizer used determine the 
ood example, know that the case tin plate 
containers the corrosion resistance influenced 
the steel and the weight the tin coating. 
not have any suitable measurement the cor- 
the specific batch food product which 
influences the service life. Could the pulse polar- 
Authors’ Reply: 
Bialosky’s first question partly answered 
Hugh Corrosion” magazine. this figure quanitative 
oxidizing (hot nitrate) medium. his second 
one can only speculate, since the instru- 
has not been applied systematically electro- 
the type question. 
vith 
ffect DIC PROTECTION APPLIED 
Sept. 
pect Noser, Humble Pipe Line Co., Houston, 
Texas 
hich 


presents curves which are relatively 
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smooth. has failed show the problems en- 
countered the field with discontinuities showing 
the curves caused shorted road casings, 
stretches coatings different kinds other than 
the one the test site and the effects produced 
large bare structures, such tank farm terminals. 


Authors’ Reply: 


Mr. Noser certainly correct stating that our 
calculated attenuation curves not show irregu- 
larities which would caused shorted road 
casings. However, the quite localized dips existing 
two curves showing potential produced from 
actual installation serve show the depressing effect 
shorted road casings. Two such points are those 
43,000 feet the abscissa the upper half Figure 
and 149,000 feet the abscissa Figure 
When conducting tests for current requirements 
obviously necessary select section the line 
which such shorted road casings occur and 
locate and take into account the current demand 
any shorted casings elsewhere the line the 
computation total current requirements for cathodic 
protection. 

certainly necessary take into account any 
variation the type method application the 
coating given line where tests are made 
for current requirements. pointed out our 
paper, necessary repeat the current require- 
ment tests that least one set readings 
available from representative section each the 
different types coatings. 

The only effect large bare structure such 
tank farm terminal electrically tied into line 
which test for current requirements being made 
increase the magnitude readings for current 
flow the check points. The difference, which the 
quantity being sought, will remain the same. Perhaps 
somewhat better precision ascertaining this dif- 
ferential may had the magnitude the readings 
are lower, and, therefore, general may ad- 
visable electrically isolate the pipe line under test 
from adjacent large bare structures. 


Discussion “AN INVESTIGATION STRUC- 
TURAL STEEL SHOP COAT PRIMING 
PAINT,” Frye, Bethlehem Steel Company, 
Bethlehem, Pa., Corrosion, No. 288-291 (1949) 
Sept. 


Question Dr. Haase, Marquette University, 
Milwaukee, Wis.: 


Has any paint been developed which can used 
for painting over slightly oily surface, and which 
will have good adhesion? Research the develop- 
ment such paint would highly desirable. 


Author’s Reply: 


not aware any structural steel primer that 


Sain 
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will have good adhesion and performance oily 
surfaces. 


Questions Boberg, Chief Engineer, Chicago 
Iron Co., Chicago, 
Did ‘you paint immediately after applying lin- 
sed oil wetting agent? 
Did affect the drying time the primer? 


Author’s Reply: 

Yes. 

did increase drying time slightly, but not 
appreciable degree. 


Questions Wallace, Shell Oil Co., Inc., 

Houston, Texas: 

Was the steel used this test pickled before 
painting, and so, was phosphoric acid used the 
pickling bath? 

Were any the samples reported this paper 
given phosphoric acid treatment before painting? 


Author’s Reply: 

One group steel angles used with each paint 
tested was pickled with inhibited sulfuric acid. The 
pickled angles were used control inasmuch 
the variables due surface variations and contami- 
nation were removed. None the angles used the 
investigation were phosphate treated. 


Remarks Sol. Gleser, Upper Mississippi Valley 

Div., Corps Enginers, St. Louis, Mo.: 

The Corps Engineers, Upper Mississippi Valley 
Division, has had excellent success with phosphoric 
acid treatment consisting percent phosphoric 
acid, percent chromium sulphate and wetting 
agent. The treatment used only sandblasted 
surfaces, and has considerably improved the life 
paint coatings involving zinc chromate-pigmented 
primers. Care must taken using the treatment 
insure that the reaction goes completion, char- 
acterized formation whitish gray powder 
the surface. unreacted products remain the sur- 
face, characterized sticky-green residue, they 
must washed off, and the treating solution further 
diluted for treatment remaining surfaces. The 
treated surfaces need not further washed 
brushed after completion the reaction but should 
painted soon after they are dry practical. 
The solution may applied either brush spray, 
but ledges where the solution can collect should 
carefully wiped clean. 


Author’s Comments: 

Mr. Gleser’s phosphate treatment specific for 
sandblasted surfaces. All the tests the subject 
investigation, except for the pickled control panels, 
were mill-scaled partially rusted steel surfaces. 
fundamental this research program that sand 
blasting impractical and unacceptable for the great 
bulk fabricated steel structures. 


Discussion “WHY METALS CORRODE,” 
Dr. Uhlig, Massachusetts Institute Tech- 
nology, Corrosion, No. 169-174 (1949) June. 


Discussion Norman Hackerman, 
University Texas, Austin: 
important realize that the action 
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anaerobic sulfate reducing bacteria with respect 
corrosion phenomena primarily one depolariza 
tion. seems that many people who have not been ther 
working directly this subject who have not had 
reason follow the literature such work have the 
erroneous impression that the effect due the but 
produced H,S. 
One the aspects reactions between 
and liquid media which has not been very 
plex ions. The effect complexing agents 
equilibria and rates very important. Complexing the 
may such common materials chloride 
ion water. Very little consideration the Appa 
complexes solution has appeared thus far the been 
literature. poun 
One possible distinction between chemical physi 
oxidant and the latter electron transfer which 
the oxidant and reductant are separated space, per- 
haps only one atom. other words, the pas 
through third body. 
Lyle Sheppard, Shell Pipe Line Corp., 
Houston, Texas: 
Dr. Uhlig has presented exceptionally 
prepared paper the accepted reasons why 
corrode. shows how only the cation 
and type has any appreciable effect the 
corrosion electrolytes. generally accepted that 
the anion concentration and type has effect 
type corrosion. 


potential between two electrodes cell composed 
two solutions having the same concentration 
type cations, but with different type anions: 
example, sodium hydroxide and sodium 
have not found this true. 

Using salts the same metal equivalent 
centrations cations but with different types 
anions have observed great potential 
between the electrodes the two solutions 
Factors such electrode differences, and 
ination containers have been considered and 
pensated for these tests. The only variable was 
type anion. 

practically all tests the anode was the 
with the anion having the greatest mobility. 
this means that the anion concentration and type 
have appreciable effect metallic corrosion 
electrolytes. 


Rea 


any case, believe that further 

along this line justified. 

Author’s Reply: 

There doubt that anion type and anion 
centration are important factors determining and 
corrosion rate. This true because the anion 
determines the relative conductivity the 
trolyte, the nature the corrosion product films 


inorganic, that bear relation the relative 


tendency the metal. Where 


7 
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ect hydrogen evolution, the anions and the cations may passivity aluminum and magnesium 
determine the and total acidity the solution, water, lead sulfuric acid. 
been thereby significantly affecting the rate attack. With the stainless steels with iron passivated 
had Usually, the cation less important than the anion chromates, for example, both the electron config- 
the corrosion reactions involving alkali metal salts, uration theory and the oxide film theory have been 
the but this situation may change one goes the proposed explanations. The oxide film theory 
heavier metal salts. ascribes passivity the formation chromium- 
metals iron oxide the surface reaction with the en- 
oughly William Gross, Tretolite Company, vironment, which essentially impermeable 
com- Webster Groves, Mo.: oxygen other constituents the environment. 
its question concerns the fundamental cause for the other hand, the electron configuration theory 
the property passivation (where the term not assumes that oxygen, for example, adsorbs stain- 
hloride used include inhibition and protection). less steel, and that chromate ion adsorbs iron, 
Apparently two theories explaining passivation have such way satisfy secondary valence forces 
the been The passivating element com- the metal surface, accounting for subsequent lower 


pound adsorbed the metal surface form affinity the metal for its surroundings, and which 
protective the passivative element call the passive state. Adsorption this kind 
the electron-attracting type, the stainless steel surface because the 


ant that the incomplete inner electron shell maintained electron configuration the alloy favorable. 
which the (transition) metal, which condition the metal such copper, adsorption this kind 
ce, per lowest level and, consequently, the condition not possible; rather, the oxygen reacts immediately 
form oxide which, however, only slightly pro- 
wondering new evidence had been found tective. Hence, copper not made passive the 
either theory. same sense when exposed aerated aqueous solu- 
tions. 
Reply: time, the adsorbed layer stainless steels 
Actually, the theory that passivity accompanied iron gives way, part, oxide which forms 
adsorbed films certain electron config- slowly and which may effect physical barrier 
the base metal belongs one and the same the metal surface. The metal may, therefore, receive 
theory. The second theory referred this ques- protection from this secondary film. 
tion probably the oxide film theory which ascribes thought, however, that the primary cause source 
passivity physical protection the base metal passivity the adsorbed film, whatever its com- 
layer oxide other compound acting diffu- position. Experiments are now under way more 
barrier. There are many instances which there than one laboratory for the purpose further ex- 
doubt that this latter theory ploring this mechanism passivity. 
ons: for : 
ent 
ifferenct 
solution 
DISCUSSIONS ARE INVITED 
type 
who wish submit written information additive articles published 
who wish register differences opinion with respect any articles are urged send 
such discussions Dr. Alquist, Chairman, NACE Editorial Review Committee, 
Organic Research Laboratories, 20A Building, Dow Chemical Co., Midland, Mich. Doctor 
Alquist will submit such discussions member the review committee, and after review 
approval the discussion will published. 
the expression opinions about the addition information that contained 
technical articles will advance the interests NACE and make more valuable 


Photograph shows workman about substitute 
tank fresh brine for spent solution used 
test the stress-fatigue and corrosion resistance 
seamless oil well drill pipe. The rotating 
specimen seen the unit right. 


ULL-SIZED specimens oil well drill pipe are 

tested for resistance stress failure and corro- 
sion from brines machine developed United 
States Steel Corp. National Tube Co., works Mc- 
Keesport, Pa. The six-ton unit tests sections seam- 
120 inches long rotational speeds 1000 revo- 
lutions per minute and bending forces 1,200,- 
000 inch-pounds. 

25-horsepower variable-speed motor drives the 
main spindle which the sample tested 
attached tool joint. The free end rotates 
roller bearing the loading Pivots con- 
nect this housing yoke that takes the pull 
spring that can exert force 10,000 pounds. The 
free end the pipe bent downward measured 
amount, and the pipe rotates the walls are alter- 
nately stretched and compressed. 

Although test stresses are relatively low the 


High Speed Stress and Corrosion Tester 
Developed for Oil Well Drill Pipe 


cumulative effect multiple reversals ultimately 
cause the pipe fail. microlimit switch can 


shut off the machine when failure occurs. Adju 
the 


ing nuts the loading yoke limit the 
loading end case specimen failure. 


circulated through the interior the 
during the test, simulating the actual 


under which the pipe will used 


ations. Corrosive brines are known 


failure stressed metals operating under these 
ditions. Manifold piping permits switching flow 
brine from one tank another change 
used solution. Composition the solution 
frequently maintain uniform test 
Drill pipe rotational speeds actual ing 
near 100 revolutions per minute. The 
which the test machine flexes the pipe 
are believed provide dependable acceler. ted 
method. 
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North East Region Vote 
Favors Board Additions 


NACE’s North East Re- 


ber region’s board trustees, 
giving pproval to, to, 
Article Sec. articles organi- 
zation. vote was letter ballot 
secretar\ -treasurer. 

national NACE regulations the 
change the articles for the region 
must approved the association’s 
board directors before becoming ef- 
fective 


Cleveland Section Sets 


Seven Month Program 


Section has outlined 
beginning with its September meeting 


when \i. Daugherty, head Alumi- 
num Company America’s Cleveland 
section research laboratories will speak 
“Service Tests Solve Aluminum 
Cylinder Head Corrosion Problems.” 
The section meets third Tuesdays. 

Other meetings, and 
tured speakers include: 

October—R. Mears, 
nois Steel Corp. Topic, and 
Inhibition.” This meeting held 


fea- 


conjunction with the Metal Show 


Public Auditorium. 
November—Meeting cathodic pro- 
tection, speaker named later. 
December—No meeting. 
January, 1950—Joint meeting 
The Electrochemical Society. 
February, 1950—C. Larrabee, Car- 
negie-lilinois Steel Corp., Effect 
Composition Steels Corrosion.” 
March, Fontana, chair- 
department metallurgy, Ohio 


with 


State University. Joint meeting with 
American Institute Chemical Engi- 
neers. 
April-May—Open. 
officers the section are 
eereke, Heil Process Equipment Corp., 
chairman; Raymond Hoxeng, Case 
Institute Technology, vice-chairman; 
Thornton, Cleveland Tool Sup- 


n 
1 


Advisory 
council members are Davis, 
Aluminum America; Hugh 


Brown, Tyler Co.; Pauls Gegner, 
Glass Co.; Langdon 
Diamond Alkali 


Notice 


future meetings NACE 


are carried monthly under 
heading “NACE Calendar” each 
ORROSION magazine. Notices for 


113 Students From States Register 
For NACE Short Course Corrosion 


NACE CALENDAR 


NORTH EAST REGION—Board 
trustees meeting scheduled Novem- 
ber 


METROPOLITAN NEW YORK 
SECTION—Meetings are scheduled 
Nov. 1949; Feb. and May 10, 


1950. 

SHREVEPORT Regular 
meeting day second Thursday 
monthly. 

TULSA SECTION—Meets second 


Monday monthly. 


SAN FRANCISCO BAY AREA SEC- 
TION—Next meeting will held 
October, first Tuesday, unless 
changed later. 


GREATER ST. LOUIS—Meets Octo- 
ber 17, Gun Room, Edmonds Res- 
taurant, St. Louis. 


CLEVELAND SECTION Meeting 
scheduled conjunction with the 
National Metal Show, October 
17-21. 


Greater St. Louis Section 
Will Hear Frank LaQue 


First scheduled 1949 fall meeting 
the Greater St. Louis Section NACE 
will held Monday, October begin- 
ning 6:15 p.m. the Gun Room 
Frank LaQue, 
International Nickel Co., Y., 
will speak Aims and 
Role the Development Experience 
Combatting Corrosion Problems.” 

meeting was held September order 
bring members date work 
the executive committee during the 
summer. 


New officers are Phil Smith, 
Nooter Boiler Works, St. Louis, chair- 
man; Frank Whitney, Monsanto 
Chemical Co., vice-chairman; 
Rice, Titanium Div., National Lead Co., 
secretary-treasurer; Wm. Gross, Tre- 
tolite Co., corresponding secretary. The 
executive committee, addition the 
officers and the past chairman, Otto 
Fenner, Monsanto Chemical Co., in- 
cludes Nordquist, William Keller, 
William Deacon and Ellwood. 


Students from states registered for 
the Short Course Corrosion Uni- 
versit yof Texas, Austin, September 12. 
First day registration was 113. 

Course topics followed the schedule 
previously announced, but there were 
some changes instructors. The Wed- 
nesday protective coatings lecture was 
Fair, and theoretical aspects 
cathodic protection Thursday was 
given Lyle Sheppard while chemical 


treatment, the lecturer for which was 
not announced previously, was 
Waldrip. 


The official schedule gave the follow- 
ing information about motion pictures, 
which were shown afternoons: (Titles 
are approximations subject matter and 
not exact) Monday, Electrochemistry 
and Watts Glass; Tuesday, Nickel 
Mining, Corrosion, Birth Oil Field; 
Wednesday, Welded Pipelines, Coating 
Pipelines; Thursday, Construction 
Pipelines, Reconditioning Operations 
Pipelines. 

Arkansas Arizona California 
Illinois Indiana lowa Kansas 
Louisiana 13; Michigan Mississippi 
Nebraska New Jersey New 
Mexico New York Ohio Okla- 
homa Pennsylvania Rhode Island 
Texas 64. 


Shreveport Section’s second annual 
barbecue was held September the 
and Club Cross Lake with about 
members and guests present. The 
gathering initiated the fall and winter 
program the section. The October 
meeting, scheduled held the 
Caddo Hotel, Shreveport 
teenth will feature the showing 
Perrault Brothers film the construc- 
tion the Trans-Arabian Pipeline. 


Houston Section’s scheduled Septem- 
ber meeting assembly room, Cen- 
tral YMCA, Houston included address 
LaQue the corrosion research 
laboratory The International Nickel 
Co., Y., “General Aspects In- 
dustrial Corrosion Problems the Gulf 
Coast Area.” 


North East Region’s Board Trus- 
tees for meeting September 20, 
10:45 a.m., Room 500, Atlantic Refining 
Co. Building, 260 South Broad St., Phila- 
delphia, scheduled the following agenda: 


Plans for region-section meeting 
Pittsburgh mid-October. 

Plans for region-section meeting 
November. 

Selection ofn ominating committee 
for region officers serve during 1950. 

Proposals for stimulating activity 
New England. 

sented the regional management com- 
mittee meeting October Dallas, 
Texas. 


¥ 
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ASSOCIATION CORROSION ENGINEERS 


Details Given About Exhibit Space St. Louis 


MECTINGS © BANQUET 


NATIONAL ASSOCIATION OF 
CORROSION ENGINEERS 
APRIL 4-7, 1950 


NEW MOTEL JEFFERSON 
here 


Zoom 


Arrangement exhibit booths Hotel Jefferson, St. Louis, Mo., for the 
1950 NACE conference, April 4-7. 


named chairman the North Texas 
Section, according information from 
Sims, retiring secretary. The elec- 
tion took place May 27. Other officers 
are John Ligon, Sinclair Refining 
Co., Fort Worth, vice-chairman; John 
Pool, Magnolia Pipe Co., Dallas, 
secretary-treasurer, and Simpson, 
Consolidated Vultee Aircraft Corp., Fort 
Worth, assistant secretary-treasurer. 


Western Region heard Prof. Pierre 
Van Rysselberghe, Department Chem- 
istry, University Oregon, speak 
“Polarographic Studies Corrosion,” 
Roger Young Auditorium, Los Angeles, 
dinner meeting September 


Changes officers, changes ad- 
dresses officers should brought 
the attention Central Office secre- 
taries NACE regions and sections. 
Changes will made soon possi- 
ble the monthly list “Directory 
Regional and Sectional Officers.” 


TECHNICAL PAPERS 
Scheduled for 
November Publication 


EXPERIENCE AND ECONOMIC BENEFITS 
FROM CATHODIC PROTECTION GAS 
DISTRIBUTION SYSTEMS, Pea- 
body and C. W. Woody. 

ELECTROLYTIC CORROSION STEEL 

CORROSION TESTS THE PROCESSING 
SOAP AND FATTY ACIDS, Friend 
and J. F. Mason, Jr, 


MEETINGS 


October 

10-14—Pacific Area National Meeting, 
ASTM, San Francisco, Calif. 

12-15—Electrochemical Society Corro- 
sion Division, LaSalle Hotel, Chi- 
cago, 

National Metal Exposition, 


Cleveland Public Auditorium, 
Cleveland, Ohio. 


November 


Annual Meeting, 
Hotel, Chicago, 


Stevens 


Canadian Council Joins 
Inter-Society Committee 


National Research Council Canada 
has become member the Inter-Soci- 
ety Corrosion Committee. Dr. 
Godard has been named its representa- 
tive the committee. 

committee consisting Messrs. 
Frank LaQue, International Nickel Co., 
New York; Dr. Trueblood, New 
York; and Dr. Uhlig, Massachu- 
setts Institute Technology, has been 
appointed revise the by-laws the 
committee. 


Brochures, Contracts 
Are Available Now 


Details about exhibits, exhibit space 
and arrangements were 
week Murrey, chairman the 
1950 NACE Exhibits Committee who 
ciation’s activities during the conference 
scheduled April 4-7 St. Louis, Mo, 
Exhibit contracts and brochures are 
available now request from 
Campbell, executive secretary ACE 
Central Office. 

The 1950 exhibit will comprise 


booths the Hotel Jefferson, 
ence headquarters, and all will 
accessible the mezzanine ad- 


jacent one the large 
rooms. order make time 
available for visiting exhibits those 
attending the conference the 


Scheduled lunch hour noon 2:30 
p.m. Standard booth equipment vill 
furnished the Grosch-Tucker Deco- 
rating Co., 108 North 6th St., St. Louis 
Mo. 

Exhibit space will allocated 
ing the originating post date. 
Because the possibility space 


already may sold, those applying for 
space are asked make three 
alternate assignments may made 
necessary. Because all booth space 
was sold early last year and some com- 
panies requesting space could not 
accommodated, has been suggested 
that contracts submitted promptly. 
Further details exhibit questions can 
secured from the executive secretary, 
Campbell. 


South Central Region 
Annual Meeting Held 


The annual meeting South Central 
Region NACE was held October 3-4 
Dallas. Nine technical papers, corro- 
sion panel, fellowship hour and buffet 
supper and meetings NACE 
organization and technical practices sub- 
committees were held. 

Emphasis the technical program was 
corrosion problems the petroleum 
industry and pipe line field, but genera 
corrosion problems were discussed 
ing the panel program. 


The Managing Editor 
graphs considered suitable 
for the covers the magazine. Address 
such photographs together with 
tive captions and release for 
Central Office. 


request 

Milam 

issues 

a copy 


Copies Back Issues 
Magazine may secured 
from Central NACE 91° 
Building, Houston Texas. Son 
have been exhausted and are una 
Price cents per copy 
the association and cent: 
for non-members. 
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1950 Conference Local 
Committees Organized 


Six local committees have been set 
under Otto Fenner, Monsanto Chemical 

arrangements committee chair- 
man for the 1950 NACE Conference 
Louis April 4-7. has named the 
following chairmen and defined the re- 


Hotel and Meeting Rooms Committee 
Keller, Johns-Manville Sales 
Corp. 1000 Market St., Louis, Mo., 
Application cards for room 
reservations will furnished the asso- 
members from Central Office 
Allocation space the hotel 
for day, beginning with Sunday, 
Apri! has been made. 
Printing Committee—C. Mange, 
Mange Development Laboratory, 4427 


Geraldine Ave., St. Louis, Mo., chairman. 


signs for exhibitors. 

Publicity 

Gross, Co., 937 Pacific, Web- 

ster Groves, Mo., chairman. Will origi- 

nate and assist placing publicity locally 


about conference. 


Registration and Information Commit- 
tee—Andrew Pickens, Williams 
Co., 2001 Lynch, East St. Louis, 
Will handle tickets for various functions, 

registration. Limited registration facili- 
ties may made available Sunday after- 
noon and Monday morning. 


Committee—E. Ghent 
Johannes, Mineral Products Co., 2440 
Kosciusko, St. Louis, Mo., chairman. 
secure entertainment for social func- 
tions. Fellowship Hour and banquet will 
held the Gold Room, Hotel Jeffer- 


son. ° 


Committee—Mary Ellen 
Young, Johns-Manville Sales Corp., 1000 
Market St. Louis, Mo., chairman. 
Plans are being made for entertainment 
100 ladies. Included are informal 
tea, bridge, trips. 


May Added 
Review Committee 


Thomas May, International Nickel 
Y., has accepted the invitation 
Dr. Alquist, chairman the 
Editorial Review Committee serve 
member responsible for han- 

papers chemical corrosion 
for publication Corrosion 


Mr. May, who with the 
Corrosion Engineering Section, De- 
and Research Division 
INCO, was co-author paper 


Anodic Behavior Zinc and Alumi- 
Alloys Sea Water,” paper 


Protection held NACE and 
The Electrochemical Society 
burgh, December, 1947. 


NACE NEWS 


NACE 
NEW MEMBERS 


and 
ADDRESS CHANGES 


NEW MEMBERS 


CONDE, LUIS LOPEZ, Venezuelan Govern- 
ment, Apto. No. 96—Hidrocarburos St., 


Maracaibo, Venezuela. 


CALIFORNIA 
LUNDY, DANIEL A., American Potash & 
Chemical Corp., 3030 West 6th St., Los 


Angeles 54, Calif. 

RADOVICH, FRANK, National Pipe Coatings 
Inc., 3480 East Randolph St., Huntington 
Park, Calif. 


ILLINOIS 
SCRIBNER, LEONARD, Fansteel Metallurgi- 


eal Corp., North Chicago, Il. 
KANSAS 
MITCHELL, JEFFERSON W., The National 
Cooperative Refinery Assn., McPherson, 
Kansas. 
LOUISIANA 


BALL, NORMAN D., Arkansas Louisiana Gas 
Co., Box 1734, Shreveport, La. 
BOURGEOIS, EARLE, Norco Gas & Fuel Co., 


Inc., Norco, La. 

COX, GAYLORD H., 518 No. Pine St., De- 
Ridder, La. 

LIVENGOOD, ROBERT G., Johns-Manville 


Sales Corp., Box 1260, Shreveport, La. 


MASSACHUSETTS 
CASE, WILLIAM W., H. W. Case Sales Co., 
Box 838, Springfield, Mass. 


MICHIGAN 
HIRSHFELD, JAMES F., The Hinchman 
Corp., 1208 Francis Palms Bldg., Detroit 1, 
Mich. 
NEW YORK 
BARNES, FRANK H., The Petterson-Sargent 
Co., 49-20 Van Dam St., Long Island City, 
SEARER, JAY C., Durez Plastics & Chemicals, 


Inc., Walck Road, North Tonawanda, 
OHIO 
FLOCKE, FRANK G., The Thornton Co., 


6901 Morgan Ave., Cleveland, Ohio. 

HUDOCK, GEORGE W., 1864 Mannering Road 
Cleveland 12, Ohio. 

SEIDMAN, STANLEY M., Ohio Bell Telephone 
Co., 820 Superior N.W. (Rm. 403) Cleve- 
land 13, Ohio. 

SEVERANCE, WESLEY A., The Ceilcote Co., 
Rockerfeller Bldg., Cleveland, Ohio. 


WAGNER, FRANK W., National Tube Co., 
Lorain Wks., Pearl Ave. & 28th St., 
Lorain, Ohio. 

WARNER, EUGENE C., Akron Sand Blast 
Co,. 50 E. Springfield Rd., Barberton, 
Ohio. 


OKLAHOMA 
CONDRY, JAMES T., Stanolind Pipe Line Co., 
Box 1979, Tulsa, Okla. 
REED, PAUL 8., The Oil & Gas Journal, 211 
So. Cheyenne Ave., Tulsa, Okla. 
ROGERS, JOHN A., Stanolind Oil & Gas Co., 


Box 591, c/o Purchasing Dept., Tulsa, 
Okla. 
PENNSYLVANIA 
BRINK, EDWARD G., Rhoads Lane, R.F.D. 


#16, Media, Pa. 


ROYSTON, THOS. T., Royston Laboratories, 


Inc., 128 First St., Blawnox, Pa. 
RHODE ISLAND 
LOEFFLER, WILLIAM J., Nicholson File 
Co., 23 Acorn St., Providence, R. I. 
TEXAS 
ALLEN, HENRY W., Cathodic Protection 


Service, 1801 Bissonnet, Houston, Texas. 

DeBORD, GEORGE E., 1318 Wolf St., Galena 
Park, Texas. 

HEITZMAN, EUGENE M., University of 
Houston Village, T-140, Houston 4, Texas, 

HENRY, ERNEST UL., The Barrett Divn., 
Allied Chemical & Dye Corp., M&M Bldg. 
No. 1 Main St., Houston, Texas. 

LOOS, De LASSO, Cool & Stilley Engineering 
Co., 223 S. Big Spring, Midland, Texas. 


SNEDAKER, DELBERT G., 2214 Kipling, 
Apt. 1-D, Houston 6, Texas. 

SPALDING, JAMES C., JR., Sun Oil Company, 
Box 2880, Dallas, Texas. 

VOGEL, ALFRED J., Fuhrman Petroleum 
Corp., First National Bank Bldg., Mid- 
land, Texas. 

WADE, PAUL A., 348 W. 23rd St., Houston 8, 
Texas. 


CHANGES ADDRESS 


(Old Address Follows New Address in Parenthesis) 


CALIFORNIA 
DUIM, ALBERT R., Mission Appliance Corp,, 
12611 S. Crenshaw Blvd., Hawthorne, Cal. 
(12611 S. Crenshaw Blvd., Hyde Park St., 
Los Angeles, Calif.) 


ILLINOIS 
RAMIREZ, ING. ERNEST P., Graduate 
School, Illinois Institute of Technology, 


Chicago 16, Ill., (c/o Bowers Ltd, S. A., 
Apartado 976, Monterrey, N. L. Mexico.) 


NEBRASKA 
WATTS, BRUCE B., K. W. Engineering Co., 
231 North 11th St., Lincoln 8, Nebr., 
(2100 South 56th St., Lincoln, Nebr.) 


NEW YORK 
HEALEY, EDWARD L., California Texas Oil 
Co., Ltd., 551 Fifth Ave., New York 17, 
N. Y., (269 Candee Ave., Sayville, N. Y.) 
McCULLOUGH, HAROLD M., Sylvania Elec- 
tric Products, 149-49 22nd Ave., Flushing, 
N. Y., (Engineering Experiment Sta., The 
Ohio State University, Columbus 10, Ohio.) 
SHAW, WILLIAM E., National Lead Co., 
Titanium Alloy Mfg. Div., Box C, Bridge 


Station, Niagara Falls, N. Y., (National 
Lead Co. Research Lab., 105 York St., 


Brooklyn, N. J.) 


OHIO 
SANDEL, WALTER J., Coatings for Industry, 
Inc., 1242 Hall Ave., Lakewood 7, Ohio., 
(2185 East 18th St., Cleveland 15, Ohio.) 
SIMS, CHESTER T., 1490 Arlington Ave., 
Marble Cliff, Columbus 12, Ohio, (Battelle 
Memorial Institute, 505 King Ave., Colum- 
bus 1, Ohio.) 


OKLAHOMA 
McNULTY, FRANK E., Pittsburgh Coke & 
Chemical Co., Rm. 711 Thompson Bldg., 
Tulsa, Okla., (Koppers Co., Inc., Wailes 
Dove, Hermiston Dept., 20 E. 5th St., 
Tulsa, Okla.) 


WEST VIRGINIA 
HUFF, WILLIAM R., 198 Kenmore, Suncrest, 
Morgantown, W. Va., (Public Service Co. 
of Indiana, Box 359, Terre Haute, Ind.) 


WISCONSIN 
STOCKHAUSEN, FRANK H., 4117 No. Green 


Bay Ave., Milwaukee 12, Wis., (1937 
Falls Ave., Cuyahoga Falls, Ohio.) 
TEXAS 
AXTELL, OLIVER, Los Fresnos, Texas, 

(Dept. of Chem. Engrg., University of 
Maine, Orono, Maine.) 
CLAIBORNE, TOM A., Vanadium Corp. of 


America, 3101 Glen Haven St., Houston 5, 
Texas, (3816 Marquette St., Houston.) 
DAY, STEPHEN D., S. D. Day Company, 
2017 West Gray Ave., Houston 19, Texas, 
(2124 Looscan Lane, Houston 6, Texas). 

STEINBERGER, CHESTER, 312 Rusk Bldg., 
Houston Texas, (P. O. Box 735, Beaumont, 
Texas.) 

WARING, W. H., Johns-Manville Sales Corp., 
P. O. Box 8217, Houston 4, Texas, (2410 
Wentworth St., Houston, Texas.) 


NACE MEMBERS 
You Change Addresses 

You Change Company 
You Change Positions 


Please notify the Central Office NACE, 
919 Milam Building, Houston Texas, 
that you will get CORROSION with- 
out delay and that association records 
can kept abreast your progress. 


THANKS! 


we 
| 
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ASSOCIATION 


CORROSION 


Papers Corrosion Scheduled 
Electrochemical Society Meeting 


Fourteen papers corrosion are 
presented the yearly corrosion sym- 
posium The Electrochemical Society 
held during its 1949 fall meeting 
the LaSalle Hotel, Chicago, October 
12-15. The papers are sponsored the 
Corrosion Division under the chairman- 
ship Prof. Fontana Ohio 
State University. There will three 
half-day sessions, the 
Thursday, October 13, 9:30 a.m. The 
other sessions will held Thursday 
and Friday afternoons. Friday morning 
not scheduled order make possi- 
ble attendance the comprehensive 
polarography session the 
organic Division. 

Following the complete corrosion 
program, the papers being grouped 
those inhibition and passivation will 
read the first session, the miscel- 
laneous papers the second, and those 


devoted aluminum corrosion the 
third: 
Thursday, October 
A.M. 
9:15—Norman Hackerman and 
Cook “Effect Adsorbed Polar 


Organic Compounds Activity 
Steel Acid Solutions.” 

9:45—H. Uhlig and Harry Gatos 
“Sodium Metaphosphate Corro- 
sion Inhibitor for Iron; Effect 
Oxygen and Chloride.” 

10:15—R. Mears and Brown 
“Part Unified Mechanism 
Passivity and Inhibition 

10:45—Norman Hackerman and 
Sudbury “The Effect Amines 
the Electrode Potential Mild 
Steel Tap Water and Acid So- 
lutions.” 

11:15—Morris Cohen, Rowena Pyke, and 
Paul Marier “The Effect Oxy- 
gen Inhibition Corrosion 
Nitrite.” 

11:45—Recess for lunch. 

P.M. 

2:00—Thomas May and Robert 
Burwell, Jr. the 
Surface Rougness Metals.” 


2:30—W. Robertson and 
Uhlig Properties the 
Intermetallic Compounds 


and 
3:00—M. Simnad “The Electrochem- 


istry Stressed Metals.” 
3:30—H. Holler “Studies 
vanic Couples, Part I—Measure- 


ment Electromotive Force and 
Internal Resistance Cells Dur- 
ing Current Flow. Part 
Potential Current Relations Gal- 
vanic Corrosion.” 

4:10—Walter Beck “Application 
Electrolytic Probe 
the Measurement Corrosion 
Currents Underground.” 

4:40—Annual Business Meeting. 


Friday, October 

P.M. 

Micro Solution Potential Meas- 
uring Technique.” 

2:30—Michael Streicher Dis- 
solution Aluminum Sodium 
Hydroxide Solutions 


3:00—J. Petrocelli “The Electro- 
chemical Behavior Aluminum.” 

3:30—M. Straumanis and Brakss 
“The Rate Solution High Pur- 
ity Aluminum Various Bases.” 

4:00—M. Straumanis and Brakss 
“The Effect Minor Alloying Ele- 
ments the Rate Dissolution 
Aluminum Bases.” 


The Electro-organic and Electrodepo- 
sition divisions the society also are 
holding symposia the Chicago meet- 
ing and the Battery Division holding 
two round-table discussions. Plant trips 
scheduled are the Armour Research 
Foundation, Lakeside Press 
Donnelley Sons Co., and the South 
Works Corporation 
(Electric steel operations). Technical 
sessions are open all who register for 
the meeting. The program booklet gives 
complete information about the meeting. 
Secretary the society Dr. 
Linford, 235 West 102nd Street, New 
York 25, New York. Chairman the 
Hampel the Armour Research Foun- 
dation. Hotel reservations 
made directly with the Hotel LaSalle. 


ASM Programs Items 
Corrosion Interest 


Technical papers presented 
the American Society for Metals con- 
junction with the 3lst National Metal 
Congress and Exposition Cleveland, 
Ohio, October 17-21 include the following: 

Oxidation Session, Fontana, 
Ohio State University, and Zapffe, 
Consultant, joint chairmen, October 18. 
“The High Temperature Oxidation 
Manganese,” Gurnick, Research 
Engineer, Thompson Products, Inc., and 
Baldwin, Jr., Research Professor, 
Case Institute Technology. X-ray 
Study the Scale Formed Iron Be- 
tween 400° and 700° C,” 
Tesche, Government Metallurgical Lab., 
University Witwatersrand, Johannes- 
burg, South Africa. 

Seminar Stress Corrosion Metals, 
Wednesday, Oct. 19: “Generalized Theory 
Staff Metallurgist, University Califor- 
nia, Los Alamos Scientific Laboratory. 

“Corrsion Fatigue and Stress Corro- 
sion Encountered Practical Way 
Holmberg, engineer, Phillips Petroleum Co. 

“Stress Corrosion Phenomenon En- 
countered with Stainless Steels and 
Other High Alloy Materials,” 
Scheil, Smith Corp. 

Thursday, Oct. Corrosion 
Stainless Steel Compressor Through 
Unbalanced Dynamic Loading and Ex- 
posure Mildly Corrosive Solution,” 
Frank Davis, Chief Metallurgist, 
Badger Sons Co. 

Friday, Oct. Resistance 
Molybdenum Bearing Stainless Steel 
Weld Metals,” Thomas, Jr., 


and Anton Schaeffler, Arcos Corp. 


ENGINEERS 


Vol. 


British Institute 
Hold Corrosion Session 


Various aspects corrosion will 
discussed joint meeting the 
and Steel Institute and the British 
and Steel Research Association the 
offices the Iron and Steel Institute 
Thursday, October 18, 1949, 4:00 
Grosvenor Gardens, London, 

Herbert, chairman ‘of the Cor- 
rosion Committee the 
ciation will preside sessions lasting 
from 10:30 a.m. 1:00 p.m. and from 
2:00 4:30 p.m. Corrosion 
sion-fatigue steel will 
topics. 


The discussions scheduled 
Simple Accelerated Atmos- 
Preston (J. Iron Steel 160, 
286-294 [1948] Nov.); Study the 
Corrosion Resistance Hig! 
Steels Industrial Atmosphere,” 
367-375 [1948] Dec.); “The Atmo 
Corrosion Iron and Steel Wires,” 
Hudson (J. 160, 276-285 [1948] 
Nov.); “Climatic Effects the 
241-246 [1948] July); 

“The Effect Shot-Peening Upon 
(J. 160, 164-168 [1948] Oct.); 
sion-Fatigue Steel Under 
Stress Sea Water,” Gould 
(J., 161, 11-16 [1949] Jan.); “High-Speed 
Rotor Tests Paints for Under-Water 


[1948] Nov.); Studies 
Protective Coatings Metals. Part 
I—Electrode Potential Measurements 
Brasher (J. 162, 129-135 [1949] 
June). 


Separate reprints the papers listed 
above are available 2/6 each from the 
Secretary the Institute. Reprints 
the following papers the price 
are available also: “The Interpretation 
Fouling Samples Ships,” 
Molly Spooner (J. 161, 35-40 
Jan.); “Studies Anti- Fouling 
sitions. Part VI—The Leaching 
During Early Stages and its Relation 
the Surface Condition Cuprous 


Compositions,” Barnes (J., 
179-185 [1949] June). 
“Celsius” name for the scale 


temperature more commonly kuown & 
“Centigrade” was adopted 


Measures, October, 1948. 
out the change was 
difference French which the 
cial and Centigrade 
names Kelvin, Fahrenheit, 
Rankine used for 
scales. The necessity for 
tween the two terms 
French and the decision 
the official French language the 
ference may not considered 
ling terms used translating othe 


tongues. 
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System Frequency 
Monitoring Devised 


Bowman the National Bureau 
Standards Staff for those who use com- 
mercial interval timers driven city 
power lines for precision measurements. 
consists two motors connected 
differential gear system, one driven 
the power line and the other stand- 
The 
angular velocity the differential gear 
shaft thus depends the departure 
the power line frequency from the stand- 
ard frequency. Two standard frequen- 
cies would hold the gear shaft motion- 
less. Vosition the gear shaft any 
instant depends the total integrated 
error the power line 
that instant. 


AICE Program 


Symposia including panel discussions 
Status Professional Legis- 
lation, Corporation Training Young 


Industrial Waste Disposal, 
Atomic Energy, Vapor-liquid Equilibria 
are held December 4-7 
during the 1949 annual meeting the 
American Institute Chemical 
neers Pittsburgh, Pa. 

Prof. McAdams will give the 
first institute lecture the general sub- 
ject heat transmission. 


Plastic Replica Technique 


means studying surface texture 

porcelain-enamel surfaces plastic- 
replica technique has been developed 
Richmond the Enameled Metals 
Laboratory the National Bureau 
Standards and Francisco, research 
associate the Porcelain Enamel In- 
stitute. Laboratory tests for resistance 
abrasion and attack corrosives 
usually are designed reproduce under 
controlled conditions 
damage enamel.in service. The method 
permits evaluation surface texture 
either transmitted reflected light. 
Specimens may filed for comparative 
tests. The procedure defined NBS 
Report 1351. 


Study Paints for Enclosed 
Structural Members Steel Housing 
Construction,” technical report 
comprehensive investigation carried out 
Memorial Institute under 
sponsorship the American Iron and 
Steel Institute, may obtained without 
charge from Lead Industries Associa- 
tion, 420 Lexington Ave., New York 17, 
The report (46 pp., plus 
cover) includes tables paint compo- 
and coating data, coating and 
blister data for partially immersed pan- 
els, weight loss and condition base 
metal aiter stripping panels, ‘rating 
paint systems, coating and blis- 
dat for panels exposed continu- 
condensation, weight loss from pan- 
els exposed condensation, ratings 
condensation test, coating and 
blister panels alternately wet 
and weight loss from this test, rat- 
this test, blister data from 
insulation presence water. 


NACE NEWS 


Saran’s unusual resistance most corrosive chemicals and solvents 
plays important part the reduction shut-downs and lost 
production! Saves time and labor! Saran lined steel pipe combines 

the desirable features steel pipe—rigidity and strength— 
with the inherent ability saran resist corrosive liquids. 
Another advantage its ease field fabrication—involving 
untimely delays with costly handling special tools. 
Saran lined steel pipe available maximum lengths 
feet and sizes from inches inclusive. 
Also available are saran lined plug valves, flanged fittings, union 
end fittings, flanges, reducing flanges, and gaskets. 

Write today for further information concerning saran lined 
steel pipe and how may solve your problem. 
Manufactured The Dow Chemical Company, distributed 
nationally Saran Lined Pipe Company. 


SARAN LINED PIPE COMPANY 


702 Stephenson Building 


Offices in: New York @ Boston @ Philadelphia 

Pittsburgh @ Chicago @ Tulsa @ Indianapolis 

Houston @ San Francisco @ Los Angeles 

Portland Cleveland Denver Seattle 
Toronto 


CHEMICALS INDISPENSABLE 
TO INDUSTRY AND AGRICULTURE 


] 

J 


Stainless Steel laboratory water stills 
with sliding joints that can taken 
apart without tools are being offered 
electric, gas and steam-heated models 
capacities from one four gallons 
per hour Precision Scientific Co., 
3737 Cortland St., Chicago 17, 


Rolled Brass strip material used 
the fabrication the HPL Expander 
designed maintain proper mechanical 
pressure the lip piston packing 
pumps. Supplied strips various 
heights which can cut desired size, 
the material strongly resistant 
corrosion, HPL Manufacturing Co., 
2013 East 65th St., Cleveland 13, Ohio. 
claims, 


Durimet Sheet and plate now 
plates smaller thickness. The range 
from gauge plate. Duri- 
met recommended for application 
service where other metals 
and non-metals prove unsatisfactory, the 
most notable and widespread use being 
the handling sulfuric acid. Car- 
penter Steel Company 
strip and tubing the material. Com- 
plete information about the sheet and 
plate can obtained from The Durion 
Co., Inc., Dayton Ohio. Bulletin 502 
recent publication giving analysis, 
recommendations for service and list 
applications and other data. 


“Stop Corrosion With Metallizing,” 
Bulletin Metallizing Engineering 
Co., Inc. 38-14 30th St., Long Island 
City, N.Y. gives details the metal- 
lizing process its 
several kinds corrosive environment. 
Inquiries about the bulletin process 
should directed the above address. 


“Names Valve Parts,” bulletin 
the Certified Alloy Valve Division 
The Cooper Alloy Foundry Co., Hill- 
side N.J. gives diagrammatic sketches 
gate, globe, check and lever operated 
valves along with uniform material 
and parts identification code. This 
said the first publication this 
type following the 
standard designations the Manufac- 
turers Standardization Committee. 
Copies are available request. 


Industrial Applications Laboratory 
The Dow Chemical Company has been 
moved from Ann Arbor, Mich. new 
and larger quarters Bay City, Mich., 
Laboratory Director Cessna, his 
assistant Edward Ohlman and six 
other key employees also moved. The 
laboratory now has some 10,000 square 
feet floor space. 


Nalco Metal, new lead alloy Na- 
tional Lead Co., 111 Broadway, New 
York Y., for use tank linings, 
anodes and heat exchangers the chro- 
mium plating industry said sub- 
stantially more resistant corrosive and 
pitting action chromic acid solutions 
than other lead alloys used for the pur- 
pose. available sheet and pipe 
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New Plastic Diaphragm for Hills- 
McCanna Saunders Patent Diaphragm 
valves permits them handle 66° Be’ 
sulfuric acid without sticking, leaking, 
dripping. Sizes from through 
4-inch with choice cast iron, cast 
steel, Durimet glass-lined bodies are 
being offered. Detailed information may 
secured from Hills-McCanna Co., 
3025 North Western Ave., Chicago 18, 
Illinois. 


Six-Inch log slide rule magne- 
sium alloy with computional accuracy 
comparable 10-inch rule being of- 
fered Pickett Eckel, Inc., 1111 
South Fremont Ave., Alhambra, Cal. 
bears the regular 10-inch log arrange- 
ment and sixteen scales including 
CIF, CI, C-D and The combination 
C-D scales both sides, together 
with folded and reverse scales fea- 
ture the Model 300. 


Technical Paper, submitted accord- 
ance with rules proposed The Cooper 
Alloy Foundry Co., Hillside, J., will 
eligible for cash and prize awards 
more than $5000. The present intentions 
the company are that the contests 
cover chemical, food, textile, paper and 
pulp, aircraft, petroleum, marine and 
others. The chemical field has been se- 
lected the theme for the first contest. 
Papers dealing with “Applications for 
Cast Stainless Steel the Chemical In- 
dustry” will accepted between Octo- 
ber 1949, and May 1950. Prizes, 
conditions and dates for the other pro- 
posed contests will announced. Com- 
plete information about the contest may 
secured writing the “Contest 
Editor” the Cooper Co. 


Zinc Bulletin: issued Zinc Devel- 
opment Association and its members, 
Spring 1949, Lincoln House, Turl Street, 
Oxford, England, devoted principally 
the subject “Zinc Alloy Die Castings 
Motor Cars.” 


“Bacco” Process castings are made 
molds under thermostatically controlled 
heat with the molten metal kept under 
pressure continuously the point 
solidification, according Budds Aero 
Castings, Inc., Canaan, Conn. Castings 
are produced with much finer granular 
structure, minimum porosity with toler- 
ances from .001 .002 inch, Harold 
Budds, president, claims. 


“Flume Duct Linings,” bulletin 
the Ceilcote Rockefeller Bldg., 
Cleveland, Ohio, gives information about 
the company’s coatings designed for use 
plating, pickling and chemical fume 
removal systems. Copies are available 
request. 


“Corrosion Resistance Stainless, 
Monel and Nickel Casting,” Norman 
Mott, chief chemist and metallurgist 
The Cooper Alloy Foundry Co., Hill- 
side, J., data sheet, designed 
aid engineers selection alloys suit- 
able for known corrosive conditions. 
available request. 


ENGINEERS 


Fast Laboratory mixing claimed for 
the Brookfield Counter-Rotating Mixer, 
product the Brookfield Engincering 
Laboratories Stoughton, Mass. The 
device uses two motors, and the 
lors produce annular rather than circular 
flow. Materials such Bakelite powder 
solvent, which with conventiona! mix- 
ers require two hours more for 
tive dispersion have 
mixed the Brookfield device less 
than ten minutes, manufacturers claim, 


Installation Manual for use con- 
nection with Pipe 
tings Booklet, Catalog Sec. 
East 42nd St., New York 


“Gram-atic Balance” one pan 
read directly scale eye le\el for 
weighing boiler scale and for 
boiler water and other tests 1-20 
milligram now being manufactured 
Fisher Scientific Co., Pittsburgh, All 
weights are built and manipulation 
turning four external knobs. 
weights are handled less 
than 0.1 gram are indicated optically 
and automatically. Beam the 
has constant load. 


Dedication Mertztown, Pa., 
the 5000-square-foot Atlas Re- 
search Laboratories the late Maximil- 
ian Wirtz, who founded the firm 
1892, was featured the unveiling 
plaque the founder’s memory his 
widow, Bernardine Wirtz Dorr. George 
Wirtz, president and son the 
founder, his address related many in- 
cidents the growth the firm citing 
among the “firsts” the company plas- 
ticized sulfur compounds, sewer joint 
compounds, rubber expansion joints, and 
furan acid and alkali-resistant cements. 

The laboratory has staff twelve 
chemists and technicians under the di- 
rection Dr. Raymond Seymour, 
technical director and Joseph Dahle, re- 
search director. modern library with 
over 2000 technical volumes available. 


Somastic Pipe coating facilities have 
been made available plant the 
Intracoastal Canal south New 
leans, La., Price Co., Bartles- 
ville, Okla. The plant, with extensive 
space for stockpiling bare 
pipe, can handle all sizes including 
inches diameter. will the 
Southwest through the rail 
and water transportation facilities avail- 
able. Robert “Bob” White has been 


named Gulf Division with 
White, associated with Somastic 


operations since 1940, has been 
perintendent Pennsylvania an! New 
York, administrative manager the 
Somastic Division Bartlesville 


Acid Hose, for discharge, and 
Goodrich Co., Akron, Ohio, 
tion 3440. The section includes 
plete usage table. 
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oil seal that’s 


imil- 


his 
the 
corrosive conditions are shortening the life your from 66” O.D. you have special 
plas- nil seals, the Johns-Manville Clipper Seal should pro- sealing requirement, wish consult about 
practical solution your problem. special design problem, write Johns- 
Here’s why: The Clipper Seal’s molded body Box 290, New York 16, 
entirely non-metallic and is, therefore, unaffected 
10ur 
most forms corrosion. meet special conditions, 
with the garter spring which holds the lip contact with Here’s how Clipp eal works: 
the shaft can furnished various corrosion-resistant 
metals Clipper Seals special design that not The flexible lip (A) held 
T- 
The one-piece, concentric molded design Clipper the 
r 
Seals also assures number other advantages. The 
hard, tough outer heel the Clipper Seal resilient mize wear, yet effectively 
the enough conform even slightly out-of-round seal against leakage. The 
cavity. And the soft, pliable inner lip always maintains the cavity, 
but positive sealing pressure the shaft, with suring tight lubricant- 
minimum wear the seal. seal this point 
| also. 
Clipper Seals are quick and easy install, may 
New split endless types, are available sizes 
the 


corrosion 


ure 
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LAST! 


Development the past fifteen years 
improved and fully proven coatings, NOW 
permit long desired ASSURANCE for 


you 


GUARANTEED APPLICATIONS 


These services are promptly available 
throughout Texas and Louisiana: 


COMPLETE PLANT SURVEY cor- 
rosion problems with advisory service 
obligation. 

GUARANTEED maintenance pro- 
gram tanks and steel structures 
wherein PRE-DETERMINED COST 
extending over years, averag- 
ing cents per sq. ft. per year can 
properly budgeted. 

THREE YEAR GUARANTEE 
Sour Crude, Acid Sludge and Gasoline 
storage tank 


We invite your inquiry. It will 
be given prompt attention. 


CORROSION 


Engineering Co. 


1814 Richmond 
Houston Texas 


“We Stay Ahead the Rust 
Instead Behind It” 


NEW PRODUCTS 


“Pre-Cementing” through use 
H-511 Ubabond, product Union 
Bay State Chemical Co., Cambridge, 
Mass., can applied surfaces which 
are joined together later date. 
The adhesive dries non-tacky less 
than minutes and can reacti- 
vated heat solvent spray prior 
union with another 
Samples may secured 
from manufacturer. 


New Threaded metal coupling for 
use Pyrex glass pipe lines being 
offered Fischer Porter Co., Hat- 
boro, Pa. The new coupling available 
and 1-inch sizes for making 
glass-to-glass glass-to-metal connec- 
tions. 


“The Dresser Bond,” folder describ- 
ing the new Dresser method bonding 
wires for electrical connections between 
elements pipe line, and Installation 
Instructions, step-by-step description 
the process which bond wires can 
attached quickly without welding 
torch, are available application from 
Dresser Manufacturing Division, Brad- 
ford, Pa. 


Production Monel shielded 
power cable for submarine 
ground service announced 


Driver-Harris Co., “Alloy Craftsman.” 
The item explains the advantages the 
Monel sheathing and rust 
resisting, non-magnetic, easy solder 
and light weight. 


PERMANENT PIPE LINE PROTECTION! 


Alemite “Versatal” pumps, designed 
spray viscous liquids even low 
temperatures from original 
containers are being used for many pur- 
poses, folder prepared the Alemite 
Company indicates. The folders may 
secured from Stone Supply Co., 
Polk Ave., Houston, Texas. The litera- 
ture shows jobs under way, gives speci- 
fications and parts lists various styles 
pumps and their capacities. The 
“Ram” type, for example, can used 
handle heavier grades 
sealers, putties, caulking and 
many abrasive materials. 


Molykote Dry Lubricant, which Alpha 
Corporation, Greenwich, Conn., claims 
atoms with layer sulfur atoms 
facturers for bearing pressures the 
order 100,000 pounds per square inch 
and either high low sliding veloci- 
ties. The technical data sheet 
the firm states the compound has 
tional chemical stability 
and that because “the sulfur 
kote chemically combined, the action 
the sulfur some metals not be- 
lieved the same that free 
sulfur.” 


Zapon 401-191, low-cost lacquers for 
use spray dip coating for 
items, novelties and coating pre- 
treated primed metal announced 
Atlas Powder Co., Wilmington, Del. 


Reinforces the pipe coating. 


Retards cold flow coatings. 


Increases impact strength most pipe coatings. 
Will not absorb moisture Glass Fiber 


Inert soil chemicals. 


Hy-tensile and tear strength mat results simple uniform 


application. 


Excellent saturation characteristics with all types pipe 


coatings. 


WRITE FOR BULLETIN NO. V-69 


MANUFACTURING CO., INC. 


2715 Dawson Road, Tulsa, Okla. 
Houston New York San Francisco 


the registered trade mark Glass Fibers, Inc 
Waterville, Ohio.” 
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Moly- Dist 

Reconditioning 

ehold 


pre- 


has been established that the cost reconditioning 
uncoated poorly coated pipe greatly exceeds the 
Materials and Application Procedure for cost good initial installation. 


However, when replacement not 
RECONDITIONING OPERATIONS necessary feasible, other measures 
may used restore the line 

operating condition. 


the pipe not too badly pitted, spot welding can 
restore the original wall thickness. other cases, 
half-sole reeommended. Cleaning, re-priming, 
re-coating and re-wrapping can counted 

extend the usefulness the line. 


gs. 


Barrett can furnish coating materials for every kind 
reconditioning job. you have any trouble 

spots your pipelines, call for help. 
Our long experience your service. 


THE BARRETT DIVISION 


ALLIED CHEMICAL DYE CORPORATION 
Rector Street, New York 


can furnish coating materials 
for kind reconditioning job. Reg. U.S. Pat. 
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NEW PRODUCTS 


Azed, Inc., East Blvd., 
Chicago, has been formed engage 
the research, manufacture and sale 
products and processes for the treatment 
zinc surfaces. 


“Liquid Stainless Steel,” consisting 
fine flakes 18-8 Type 302 stainless 
steel vinyl copolymer vehicle with 
volatile thinner being manufactured 
the Lockrey-Fater Corp., 401 Broad- 
way, New York 13, Y., and distrib- 
uted Slip-On, Inc., the same ad- 
dress. The manufacturer reports tests 
New York Testing Laboratories, Inc., 


costs more 


IPE LINES larger diameter, 

together with increased pumping 
capacity, make any break normal 
operations including breaks due 
far more costly today. 
That’s why it’s more important than 
ever give your lines the lasting 
protection Koppers Bitumastic 
Enamels. 


indicating the material unaffected 
200-hour salt spray test, has high resist- 
ance abrasion, inert short-time ex- 
posure alcohol, gasoline and per- 
cent sodium hydroxide. The report 
further asserts the coating unaffected 
percent and percent concentra- 
tions sulfuric, hydrochloric, acetic 
and lactic acids and that percent 
nitric acid causes blister. Exposure 
time not given. 


Pittsburgh Protective Coatings will 
handled Day Co., Houston, 
Texas, the Southwest. 


today, too! 


coal-tar base, Koppers Bitumastic 
Enamels form tough, thick barrier 
between the pipe and such attacking 
corrosive forces moisture and soil 
chemicals. Bitumastic Enamels have 
high dielectric strength and not 
deteriorate with age. 

For lower line maintenance ex- 
pense, specify Koppers Bitumastic 
Enamels. See your Koppers sales en- 
gineer write for complete informa- 
tion. 


KOPPERS COMPANY, INC. 
Dept. 1013T, Pittsburgh 19, Pa. 


Vol. 


“How Resurface and Repair 
ber-Lined and Hard Rubber 
for Corrosive Service” the title 
Carboline Company’s Bulletin C-3, 
able request from 7603 Forsyth 
Louis Mo. The bulletin suggests 
products and gives step-by-step 
tions repair procedures. 


Porce-Lin Tank Lining Co., 456 
Milwaukee Ave., Detroit of- 
fering service consisting installing 
its “Elastic Porcelain” ceramic lining 
hot cold water tanks. Old tanks first 
are sandblasted clean metal, defects 
repaired welding, and the lining 
stalled. Indefinite extension the life 
the tank results, the company 


New Durco Type corrosion resist- 
ing plug valve embodies the general de- 
sign the plug 
valve made since 1921, but has 
posite plug made hard corrosion- 
resistant alloy, such Duriron Duri- 
chlor. The stainless steel shank 
the plug. The body and gland are 
made Durimet 20. Packing for the 
stuffing box combination corro- 
sion-resistant hard and resilient packing 
and Teflon anti-friction packing. Com- 
plete information Bulletin 363 
which may had from The 
Co., Inc., Dayton Ohio. 


Armour Research Foundation Tech- 
nology Center, Chicago, has issued 
four-page brochure explaining the ac- 
tivities the foundation six sections 
applied mechanics research. 


PAINTING MAINTENANCE 
FOR INDUSTRY 


Specializing the Utility 
and Industrial Fields 


SERVING THE NORTHEAST REGION 


Devoted the proper preparction 
surfaces and the application 
anti-corrosive material. 


Inquiries Invited 


WILLIAM PITTMAN 


210 MAIN STREET, HACKENSACK, 
HAckensack 3-5185 


N.A.C.E. Member 
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“That 100-foot pipe 
again, 
thing corrodes 

six 


Are there spots like this your 
plant? corrosion causing repeated 
replacements pipe line? so, 
here’s what “Karbate” Impervious 
Graphite Pipe can offer: 

Resists the action acids, alkalis 
and other chemicals 

Light weight with adequate 
strength 

Resistant mechanical shock 

Immune thermal shock 

Easy machine and install 


Full range sizes and fittings 
immediately available 


NACE NEWS 


Write for bulletins and 
8801A. Learn about ease ordering 
and installing Impervious 
Graphite Pipe and Fittings. Write 
Dept. 
The 
NATIONAL CARBON COMPANY, INC. 

Unit of Union Carbide and Carbon Corporation 

30 East 42nd Street, New York 17, N.Y. 


Division Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


Foreign Department: New York, U.S. A. 


hese products old in Canada by Canadia National arbon Co., ‘Ltd, Toronto 4, Canada 
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PERSONALS 


Philip Heiberger has been named sen- 
ior lacquer chemist the Stamford, 
Conn., branch Atlas Powder Co., Wil- 
mington, Del. 


Richard Baker has been named plant 
manager for Glass Fibers, Inc., Water- 
ville, Ohio. 


Dearborn Chemical Co., service en- 
gineer the pipe line department. 
has had wide experience application 
rust preventives pipe lines. His 
headquarters will Chicago. 


One-Hand 
WILKINSON 
Quality 
Line 
Locator 
LIGHT 


HANDY 
POWERFUL 


This the locator that has set 
new high standards for perform- 
indispensable for all pipe 
line construction jobs and for gen- 
eral maintenance work. light 
but powerful—a simple, one-man 
tool that does EVERY job. Regard- 
less depth, part your under- 


ground pipe system can hide from this electronic sleuth. Its skill detection un- 
hampered powerful broadcasting stations high-tension lines, and does the sorts 
jobs that stymie ordinary devices. Equip with proven professional instrument. 


WILKINSON LINE LOCATOR 
(Pat. Pending) 


Write tor complete literature and prices 


WILKINSON PRODUCTS COMPANY 


Originators light weight quality locators 


Box 1774, Wilshire-LaBrea Sta., Los Angeles 36, California 


Compton, Bell Laboratories, has 
been named vice-chairman Metropoli- 
tan Section, Electrochemical Society. 


Horne, Tulsa, has been named 
vice-president and manager foreign 
operations for Trans-Arabian Pipe Line 
Co. will have headquarters Beirut, 
Lebanon. 


Van Darsey, president, and Walter 
Cavanagh, development laboratory 
manager Parker Rust Proof Co., De- 
troit, received the Sam Tour award 
the annual ASTM meeting Atlantic 
City. The award made yearly en- 
courage research the improvement 
and evaluation corrosion testing meth- 
ods and stimulate technical papers 
this field. 


soundly 
designed, sturdily 
built, precision 

locator 


Shock has been named 
research chemist charge 
chemistry Continental Oil Company; 
production laboratory, Ponca City, 
Shock has resigned 
staff the University Texas, 
where had been charge corto. 
sion research problems, those 
sponsored the Natural Gasoline Ag. 
sociation America. well known 
for his work condensate well 
sion and author several papers 
corrosion and allied chemistry problems. 


William Davis has been named 
the electronics division National 
reau Standards where wil! 
search high-speed electronic digital 
computing machines. 


Philip Hardie and 
Wilson have been named me- 


chanical engineers with Ebasco 


New York. Mr. Hardie, 
uate Alabama Polytechnic 
has had wide experience pow 
design and engineering. Mr. 
graduate the University 
eral industrial design. 


grad- 
Stitute, 
plant 


The Electrochemical Society, who pre- 


sided chairman one the 
NACE Electrochemical Joint Sympo- 
sium Cathodic Protection Pitts- 
burgh, Pa., Dec. 8-10, 1947, 


named president-elect In- 
stitute Technology succeed 
Robert Doherty, who will next 
year. Dr. Warner will fill the newly- 
created office the 


institute until his inauguration 


dent. 


Frank McNulty has been 
manager the Tulsa, Okla., office 
Pittsburgh Coke Chemical Co. has 
had wide experience pipeline construc- 
tion. Benjamin Means has 
service manager protective coatings 
for the United States. Mr. Means has 
been active for Pittsburgh Coke the 
Houston area for more than 


Specialized Industrial coatings 
oped expressly for corrosion are 
described the United Chromium, Inc, 
East 42nd St., New York 
new bulletin giving essential facts 
about four groups coatings for 
sion control, chemical resistance an! 
heavy duty industrial painting. Case 
tories applications successfully meet 
ing difficult maintenance problems 
given. 


SELECTED BIBLIOGRAPHY 
SALT SPRAY TESTING 


Lorraine Voigt 
Reprinted from Corrosion, No. 
(1948) Oct. 
Single Copy, Postpaid 
Three Copies, Postpaid. 
Order From 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


905 Southern Standard 
Houston Texas 


$1.00 
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with Pipe Enamel 


Reilly Primer and Enamel provide low minus 20° 
coating high dielectric strength that without cracking checking, and 


completely insulates the pipe against high 160° without flow sag. 


al facts 
its environment and prevents all cor- 


rosive agencies from coming con- 


y meet 


tact with the metal. 


Reilly Enamel manufactured two 
standard grades, also meet special 
requirements. readily applied— 


This Reilly coating regulated the mill the field—by any 
its properties that can withstand the standard methods. 


TAR CHEMICAL CORPORATION 


MERCHANTS BANK BLDG., INDIANAPOLIS IND. 
500 AVE., NEW YORK 2513 DAMEN AVE., CHICAGO 


copy this book- 
let, describing Reilly 
Protective Coatings 
for all types sur- 
faces, will sent 
request. 
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SOCIATION 
ENGINEERS 


ATMOSPHERIC 


The Importance Controlled Humid- 
ity Long Time Preservation. 
Amer. Soc. Naval Engineers, 
Inc., Prize Essay Content, 1948. Heating, 
Piping Air Conditioning, 20, No. 75-80 
(1948) Aug.; Disc. No. 105-106, Sept. 
Corrosion Mat. Prot., No. 5-8 
(1948) Sept.-Oct. Amer. Soc. Naval 
Eng., Inc., 60, No. 127-138 (1948) May. 

Maintenance relative humidity 
30% prevents deterioration from corro- 
sion, mold and mildew, and 
cable attainment within the envelope 
ship. Description dehumidification 
used effect this, and the preparation 
the ship for dehumidification. Practi- 
cability maintain and effectively con- 
trol humidity aboard ship; cost; neces- 
sity controlling humidity insure 
long time preservation and maintaining 
relative humidity 30%, need preser- 
vative coatings well; probability that 
depletion formation toxic ex- 
plosive gases will make the ships danger- 
ous enter for necessary inspection; 
effect dehumidification animal life; 
dehumidification static means vs. au- 
tomatic machinery; and destruction 
material the low relative humidity; 
are discussed. When corrosion active 
the time dehumidification, 30% 
humidity stops. time passes, the rust 
film becomes dry that the powdery 
residue may brushed off.—INCO. 


The Corrosion Metals Atmos- 
pheres Containing Sulfur Dioxide. Part 
Soc. Chem. Ind., 67, 404-407 
(1948) Nov. 

Results are presented for the corrosion 
mild steel, aluminum sprayed, and 
aluminized steel air containing from 
0.2 sulfur dioxide temperatures 
300° 700°. The influence gas 
velocity, temperature and concentration 
sulfur dioxide were determined. Cor- 
rosion time curves hours’ expo- 
sure are given for 0.2 and sulfur 
dioxide-air mixtures 600°. Small con- 
centrations water vapor the gas de- 
crease corrosion mild steel, but further 
additions increase corrosion. The results 
show that the catalytic formation sul- 
fur trioxide the surface metals 
great importance determining the 
rate corrosion. The resistance alum- 
inum coating steel acts partly sup- 
pressing the corrosive conditions because 
the very small rate catalysis 
sulfur dioxide the surface the alum- 
inum, and also resisting oxygen and 
steam 


Study the Corrosion Resistance 
High-Alloy Steels Industrial At- 
MAN. the Iron and Steel Inst., 160, 
367-375 (1948) Dec. 

Tests described were designed study 
the effects composition and surface 
finish behavior the above when ex- 
posed for long periods several indus- 
trial atmospheres, without the cleaning 


Abstract Section 
Style Outlined 


For ease in locating reference data, 
Corrosion uses uniform style its 
Abstract Section. 

The abstracts first are broken down 
into major classifications of the more 
common types corrosion literature. 
In each review the title of the article 
is presented in bold face type, followed 
by the author’s name. The publication 
from which the article was abstracted 
printed in italics and is abbreviated in 
most instances. Following this, in se- 
quence, are the volume (bold face), 


number in the volume, pages, year and 
month of publication, gn some instances 


a second reference wifl be listed in the 
same manner. This indicates that the 
article also was published or abstracted 
mary the article follows the above 
information and concluded with 
an abbreviation indicating the source 
of the abstract and contributor. The 
meanings these abbreviations usually 
are listed on the first page of the 
Abstract Section. 


When seeking more detailed data 
about an abstract, best source of infor- 
mation the publication which the 
article appeared originally. (Listed in 
italics the heading.) The contributor 
of the abstract also may be able to sup- 
ply additional information. Addresses 
of most of these publications may be 
found the reference section most 
public libraries. 


treatment normally recommended. The 
series included some 450 samples, cover- 
ing steels and nonferrous materials, 
all sheet form. The three types sur- 
face finish tested were pickled, emeried, 
and mirror-polished. Test results are tab- 
ulated, illustrated, and discussed. Expo- 
sure was for two five years with verti- 
cal specimens and for five years with 
specimens exposed 12° the hori- 
zontal. 


Abbreviations the end abstracts indicate source abstract and contributor; and are 


Brief Report. Long Time 
pheric Tests Performed Swedish 
Commission Corrosion. (In 
Eva Metaux Corrosion, 
285-290 (1948) Dec. 


Describes method used and results ob. 
tained. Particular emphasis placed 
testing specimens coated 
with anti-corrosive agents. Influence 
different factors involved 
Data are 


White Zinc “Rust.” Metallober; 
No. (1948). 


White zinc “rust,” which consists 
basic zinc carbonates and formed 
the surface galvanized, 
Sherardized articles, caused the 
tion moist air the surface the 
ensuring that the surface non 
ous, storing the articles airy 
places with minimum temperature varia- 
tions, coating the surface film 
articles, treating the surface with sulphur 
dioxide emerges from the bath— 
MA. 


BEARING 


Light-Alloy Pistons and Bearings. 
atshefte, Sept., 1948. (In German.) 
Metals, 11, Nos. 129, 130 (1948) Nov 
Condensed English version. 

Considers properties and applications 
Light alloy bearings are claimed 
characterized their capacity with 
stand high specific loading; their 
sistance deterioration arising from 
sistance, excellent heat conductivity, 


follows: For 
Journal, American Water Works Association ands 
Battelle Library Review, Battelle Memorial Institute Library But 
Bulletin; British Non-Ferrous Research Association 
Calco Chemical Division, American Cyanamid Corp. ard 
Electrical World, McGraw Hill Publishing Co. 
Refrigeration Abstracts, American Society Refrigeration 
Review Current Literature Relating the Paint, Colour, Varnish Allied 
Industries, Research Association British Paint, Colour Varnish 
turers, London. 
Technical Data Digest, Air Materiel Command—Technical Service 
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ANOTHER 


For tugs like the Alton Zephyr the Mississippi 
paper some cases, silt actually 
sands down the hull bare metal one round trip! 
But now, protected with the proper 
Coating System, the hull the Alton 
Zephyr ship-shape after months brutal service 
for even longer wear. 

“Coro-Gard” Coatings give long-lasting protec- 
tion any metal under the toughest service con- 


MINNESOTA MINING CO. 


makers “Scotch” Brand pressure-sensitive tapes, 
Walk” Non-Slip Surfacing, Abrasives, Adhesives. 


General Offices, St. Paul Minn. 


\DHESIVES COATINGS DIVISION, 
411 Piquette Ave., Detroit Michigan. 


Durex Abrasives Corp., New Rochelle, 
‘a: Canadian Durex Abrasives Ltd., Brantford, Ont. 


ABSTRACTS 


SERVICE STORY 


with Protective Coatings. 


River silt can’t this hull, 
ected with coating systems 


ditions. Protection against abrasion, chemicals, 
fumes, salt fresh water and petroleum products. 


WRITE FOR FREE advice your metal corrosion 
Our engineering service will glad 
suggest the proper Coatings. obli- 
gation. Address: Minnesota Mining Mfg. Co., 
Adhesives and Coatings Div., 411 Piquette Ave., 
Detroit Mich. 


OMB 
TUG Alton Zephyr with hull, rudders and propellers 
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Answers Practically Any 
Protective Coating Problem 
the Field 


TYPICAL APPLICATIONS 


Joint coating large diameter pipe 


Protection large bends 
Wrapping mechanical couplings 


Patching transmission lines 


For those hard-to-handle jobs the field 
and for special requirements, TAPECOAT 
now available and 24-inch widths 
rolls feet. Combined with the 
smaller widths, TAPECOAT can now 
serve you the smallest the largest jobs. 


WIDE TAPECOAT provides the prac- 
tical solution many application prob- 
lems. Write for details ask our service 
engineers demonstrate actual field 
applications. 


REG. U.S. PAT OFF. 


machining, low dead weight, low price, 
high corrosion resistance and notable fa- 
tigue BNF. 


CATHODIC PROTECTION 


Underground Leaks Versus Cathodic 
Protection. Dow Co. 
Chem. Eng., 55, No. 11. 139-41 (1948) Nov. 

report corrosion prevention 
cathodic protection underground struc- 
tures started ten years ago Dow 
Chemical Co.’s Midland plant 
sented. December 1947, about 619 
anodes (10,000 pounds magnesium) 
had been installed and the 
leak rate had been reduced from 145 
The installation cost was about $12,400. 
new three-way program now sched- 
uled get under way soon, consisting 
completely protecting one zone the 
plant where the most leaks occur, giv- 
ing all new pipe lines extra heavy cath- 
odic protection, and continuing in- 
stall anodes all places where leaks 
occur, they occur. 


Promote Cathodic Protection Check 
Corrosion Buried Structures. Inter- 
Industry Correlating Commission 
Cathodic Protection. Petr. Proc., 902-03 
(1948) Sept. 

discussion cathodic protection and 
methods its application checking 
corrosion underground structures 
eight industry associations, two com- 
munications companies and engineer- 
ing society. The total loss indus- 
try due this cause placed $1,000,- 
000,000. Estimated mileages buried 
structures are tabulated. 


The Corrosion Buried Submerged 
Pipes. Petroleum, 11, 252- 
253 (1948). 

Devoted mainly steel pipes, but gal- 
vanizing mentioned briefly. Elemen- 


tary laboratory experiments are 
which indicate the value zinc for 
the cathodic protection steel pipe 


Attenuation Equations Applied 
Cathodic Protection 
AND Parker, JR. Corrosion, 
(1949) Jan. 

Attenuation equations have been 
which describe variations current, po. 
tential, and cathodic current density 
along long uniform structure 
drainage from single point. late 
paper gave equations for hay. 
ing finite number smaller 
points. Further modification, including 
consideration infinite nuinber 
small drainage points, leads 
simplification the resulting 
The latter type installation em. 
ployed the use magnesium anodes— 
BLR. 


Corrosion. 
Eng. Chem., 40, No. 
Sept. 

The application 
for the protection hot water 
investigated and reported 
son for the Illinois State Wate: 
discussed. Aluminum and 
vide light weight expendable anodes 


(1948) 


anodes 
Survey, 


relatively large diameter and 


pacity. Magnesium provides 
tential with respect iron, and 
water conductivity not too low and 
spacing can permit satisfactory 
bution current density, the use 
impressed current not Anode 
efficiencies high 55% and 
80% with impressed current, 
been reported for magnesium. 


the hot water tank installation with 


nesium anode are given and 
the study tabulated. 


Tests the Cathodic Protection 
Underground Metallic Structures, made 


you want Cathodic 
not just Cathodic Protection 


call ELECTRO 


two corrosion problems are exactly alike that’s one 
reason stereotyped solutions won’t work. Cathodic protec- 
tion, properly engineered and economical, 
tive and practical. E.R.P. offers preliminary engineering, 
design, equipment and installation services for 
solution each particular problem. For data cathodic 
protection structures from pipe lines elevated tanks, 
call E.R.P. without obligation. 


ELECTRO RUST-PROOFING 
BELLEVILLE NEW JERSEY 
REPRESENTED PRINCIPAL CITIES 
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ABSTRACTS 


ALCOA 


ALUMINUM 


Ol, § October, 1949 


Heat. Vent., 45, No. 122 (1948) Aug.; 
Tech. News Bull., 32, 85-6 (1948) July. 
The potential difference between local 
areas corroded surfaces, which the 
cause corrosion, was eliminated 
supply energy eliminate this differ- 
ence provided the galvanic corrosion 
bars electronegative metals, zinc, 
magnesium and aluminum buried suit- 
able intervals along pipe line. Protec- 
tion was provided for much six 
years. Specimens included wrought iron 
and wrought alloys, cast iron and cast 
alloys, steel and steel alloys, copper and 
copper alloys and miscellaneous samples 
lead, zinc, metallic and non-metallic- 
coated pipe, and asbestos-cement pipe. 


Cathodic Protection. (Hac- 
kensack Water Co.) paper before American 
Waterworks Assn., Atlantic City, May 3-7, 
1948. Eng. News-Record, 140, No. 24, 
(1948) June 10. 

Two types electrical devices used 
for mitigating corrosion steel water- 
storage tanks are conventional cathodic- 
protection installation, and system em- 
ploying series electrical resistances, 
attached outside wall tank. Use 
aluminum anode provided with ex- 
ternal potential prevented corrosion 
bare steel surface. Use galvanic mag- 
nesium anode inhibited corrosion 
bare steel surface. Electrode-less circuit 
showed protection against corrosion. 
Dissolved-oxygen concentrations stored 
water did not increase when anodes 
magnesium aluminum with external 
potential were 
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Tin Dairy Equipment. Lewis. 
Soc. Dairy Technol., 27-30; discus- 
sion, 30-31 (1947); Nickel Bull., 21, No. 
(1948). 

Methods used for producing tin coat- 
ings are summarized. Consideration 
given the behavior tinned and tin 
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alloy foils, copper foils, and solder, 
contact with dairy products, and refer- 
ence made permissible limits for the 
tin content 


Lead-Alloy-Coated Conductors Resist 
Sulphur Corrosion. Lead, 17, No. 6-7 
(1947). 

layer lead alloy (Okaloy) between 
the copper and the rubber insulation 
cables found extremely beneficial 
preventing corrosion sulphurous at- 
mospheres and from sulphuric acid formed 
the sulphur vulcanized rubber.— 


The Anodic Oxidation Gold Al- 
kali Hydroxide Solutions. (In English.) 
Jirsa. Collection Czechoslovak Chem- 
Communications, 13, 505-513 (1948) 

ct. 

The mechanism and chemistry the 
above were studied experimentally. Data 
are tabulated and graphed. references. 


Use Monel Iron and Steel Pic- 
kling Equipment. Age, 162, No. 17, 
(1948) Oct 21. 

Discussion properties Monel that 
make good metal use pickling 
equipment.—INCO. 


Handling Caustics Without Corrosion 
Problems. (International Nickel Co.) 
pp. Gratis. 

Results are presented corrosion tests 
for various metals refinery use where 
equipment comes daily contact with 
caustic solutions including Monel, nickel, 
Inconel, 70-30 copper-nickel, nickel 
steel (SAE 2512), mild steel, and cast 
iron. Monel was found best for al- 
most every type refinery equipment 
handling caustics. 


The Production Anhydrous Hydro- 
fluoric Acid; Study Anti-Corrosion 
Technique. Chem. and Chem. Mfr., 24, 
801-811 (1948) Dec. 

Describes and illustrates British plant 
for the above with emphasis materials 
construction. acid strengths 
80%, over mild steel satisfactory. 


PROTECTIVE COATINGS 


BASED COPOLYMER VINYL RESINS 


LINETITE 


For specific heavy duty applications. 


VINYL-CLAD 


For general maintenance exterior interior surfaces. 


VINYL-CLAD SYSTEM 


Involves primer seal off surfaces which prepared 
conventional cleaning methods. 


VINYL-CLAD Hi-Resist Black 
Chemically inert and high abrasion qualities. 


Descriptive literature and samples available above products. 


PLASTIC LINING CORPORATION 


PROTECTIVE PLASTIC COATINGS 


914 South Wabash Avenue 


Chicago Illinois 


World’s Pioneer Vinyl Industrial Protective Coatings 
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Below 80%, necessary use 


various forms, non-porous 
—BLR. 


What About Concrete 
ration Food Processing Plants, 


45), Part 341-343 (1948) Dec. 

Gives information resistance 
crete floors acetic and lactic 
admixes and surface 


Galvanic Action Between Lead, 
ite and Other Acid-Resistant Alloys 
(1949) Feb. 

The results are presented some 
liminary investigations deterinine 
exact mechanism involved 
the relative potentials lead som 
stainless steels, notably 
furic acid electrolyte. The 
potential differences between 
calomel half-cell and lead, 
rated calomel half-cell and wer 
obtained with 50% sulfuric aci tem 


peratures between 75° and 130° 


hypothesized from these ents 
sulfuric acid was cor. 
rect dilution (agitation 
temperature over 130° F.). Worthit 
would cathodic lead galvani 
system. The Worthite-lead system 
subjected 66° sulfuric «cid 
was poured quickly into wate: 
50% deaerated acid with resu tem 
theory pertaining galvanic 
action two metals being directly reff 
lated the difference between them 
the galvanic series not necessarily 
chrome stainless steel. The controlling 
factor the stability the passive 
generalized statement can mate 
acid, lead takes more noble 
istics, probably due the lead sulfat 
film formation, while Worthite and 
nickel-chrome alloys become less 
The point which Worthite loses 
probably when the temperature 
degree where most the air 
solution expelled, leaving 
oxidizing capacity repair the 
oxide film. The trouble can 
keeping the alloy more 
condition adding oxidizing 
such sodium chromate, ferric 
per sulfate, reaeration. Where 
additions procedures are not 
economical, insulating the alloy equ! 
ment for metallic contact lead 
the best solution. Eight 


Bone Fixation and the Corrosion 
sistance Stainless Steels the 
94, 271-277 (1948) Dec. 

Bone fixation plates and screws 
prepared from three 
steels and from 
alloy. These were tested 
closely duplicating those 
the human body. 
stainless steel, such 
was the most corrosion resist 
teen 


Sulphuric Acid vs. 
Chem. Eng., 55, No. 
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corrosion-fighting advantages such low cost! 


COROMAT...the new Fiberglas* Underground Pipe hygroscopic Coromat helps maintain high natural dielectric 
Wrap, improved the addition extra-strong Fiber- strength coating. Coromat will not rot decay with age. 

glas cords, reinforces bitumen coatings with combi- ACID RESISTANT: fully resistant organic solvents and soil 
nation special properties—present only inorganic acids. Helps impregnant combat electrolytic solutions. Does not 


corrode contact with metals. 
pipe wraps—that provide strong, lasting, natural bar- 
rier the factors causing 


FEWER “HOLIDAYS”: high porosity this thin, web-like mat 

long fibers glass allows air and moisture escape, lets coating FASTER APPLICATION: the extra-strong Fiberglas cords added 
bleed through more evenly—thus eliminating common cause Coromat increase its tear strength 400%. This enables you 
“holidays”. run your applicating machines faster and speeds application 


much 150%, with zero incidence breaks, cutting your 
HIGH TENSILE STRENGTH: Coromat resists soil stress; will not machine and labor costs proportionately. 
crack strip during soil temperature changes. 


FEWER STOPS FOR ROLL CHANGES: the improved tear strength 
Coromat also permits the use the longer 1200 ft. rolls, elim- 
inating frequent, costly machine stoppage add new supply rolls. 


LIGHTWEIGHT, EASIER HANDLE: Coromat remarkably light. 
Crews can handle easier and faster, whether the yard 
“over-the-ditch” application. Coromat versatile, being used 


reinforce all types coatings enamel any underground 
RESISTANT: withstands temperatures 1000°. Retains pipe where corrosion protection factor. 


full strength under hot applications impregnants. Helps keep ECONOMICAL: while offering machine and labor economies 
coating thickness uniform around pipe during application. Coromat also costs less than cents per square 
MOISTURE RESISTANT: Coromat’s glass fibers resist moisture, offers long term saving providing stronger, more lasting 
Maintaining excellent water resistance qualities coating. Non- reinforcement for pipe coatings. 


How Coromat Cuts Your Costs 


PICKUP: fineness glass fibers gives larger surface area 
for coating cling to; permits more coating absorbed 
given thickness wrap. More fibers per unit area create closer 
bond, which increases protective and reinforcing qualities. 


osion 
the 
hem. 


“ews wer 

* 
Write today for free copy Control Underground 


and Coromat are trade-marks PIPE WRAP 


Owens-Corning Fiberglas Corporation 
products made with glass 


these 
‘ 


No. 227-228+; No. 219- 
220+ (1948). 

Materials mentioned are rubber 
linings, cast iron Worthite, 
Hastelloy and stainless steel. (II) Pre- 
cious metals, Durimet and 
graphite. (III) deals with high-silicon 
irons, silicones, tantalum, and Haveg. 
chemical stoneware, lead, Chlorimet and 
nickel and nickel 


COATINGS 


Protection Aluminum Coatings 
Bichromated Gelatin. (In French.) 
Jean Metaux Corrosion, 23, 
261-265 (1948) Nov. 

Describes above process, including 
preparation solutions and their appli- 
cation. The gelatin contains zinc man- 
ganese bichromate. Also cor- 
rosion resistance the coated pieces 
under severe conditions various types. 
—BLR. 


Effect Impurities and Purification 
Electroplating Solutions: Some Ef- 
fects Copper Nickel-Plaitng Solu- 
tions the Salt-Spray Resistance 
Nickel and Nickel-Chromium Deposits 
and Plating, 35, No. 11, 
1122-1123 (1948). 

report results obtained under the 
American Electroplaters’ Society Research 
Project No. Nickel deposits were made 
from Watts-type bath, cobalt-nickel 
type bath, and organic-type bath care- 
fully purified free copper. De- 
posits three thicknesses, 0.0003, 0.001, 
and 0.0015 in. were made from each bath 
and also from each bath after the addi- 
tion 10, 25, 50, 75, and 100 mg/liter 
copper. Full details composition and 
operating conditions are given. second 
set panels which were subsequently 
chromium-plated over the nickel were 
prepared from baths containing 10, 
25, and mg/liter copper. The thick- 
ness chromium was 0.00001-in. for the 
0.001 and 0.0015 nickel coatings, and 
0.000005-in. for the 0.0003 nickel coat- 
ing. Salt-spray tests the coatings indi- 
cated that copper impurity 
nickel-plating baths reduces the resist- 
ance nickel-plated steel articles. The 
effect the chromium plate over the 
nickel prolong the time the salt 
spray, but the same over-all detrimental 
effect copper observed.—MA. 


The Grinding and Polishing the So- 
Called Soft Metals. ERDMANN. 
Metalloberflache, No. 61-62 (1948). 

briefly describes recommended treat- 
ments for lead and lead alloys, tin, zinc 
and alloys, and articles which have 
been cadmium plated, lead coated, tinned 
dipping plating, galvanized, 
sprayed, plated with 


Zinc Spraying Menai Strait Suspen- 
sion Bridge. Engineering, 166, No. 4320, 
474 (1948). 

The effective resistance corrosion 
links 


Galvanizing Without Prior Pickling. 
Electroplating, No. 11, 572-573 (1948). 


Brief details are given galvanizing 


process sutiable for cold-rolled drawn 


material continuous form such wire 
and continuous strip between 0.2 and 
thick, which the material heated 


ammonia and immediately passed into 
bath molten zinc-aluminum alloy. 
further process for which many advan- 
tages are claimed, and which applicable 
all types material, consists acid 
pickling, washing, fluxing liquid zinc 
chloride, drying, and hot-dip galvanizing 
zinc-aluminum alloy (420° C). 


Nonmetallic Coatings. DELMONTE. 
Mach. Design. 21, 97-102, 162 (1949) Feb. 
Discusses engineering characteristics 
various types protective coatings, 
including organic and porcelain-like fin- 
Tables, graphs, and 


Electrodeposited Lead Coatings. 
Indust. Fin. (London) 
(1948) Oct. 

The preparation, composition, operat- 
ing conditions, analysis, and difficulties 
encountered with lead fluoborate electro- 
plating solutions are reviewed, and brief 
descriptions given the use fluosili- 
cate and perchlorate baths, and alka- 
line solution containing litharge and 
caustic soda, for the electrodeposition 
lead coatings. The corrosion-resistance, 
industrial applications, and 
thicknesses electrodeposited lead coat- 
ings are also discussed.—MA. 


How Corrosion-Proof Metal Parts. 
CLENDENIN. Steel, 123, 
(1948) Dec. 20. 

Reviews various cleaning procedures 
including removal such films min- 
eral and saponifiable oil, insoluble par- 
ticles, smut, hard water 
cleaner salts, and oxides. Grease, solvent, 
oil, corrosion-preven- 
tives are also 


The Electrolytic Deposition Tung- 
sten Alloys Containing Iron, Nickel, and 
Cobalt. ABNER BRENNER, 
HEAD, and EMMA SEEGMILLER. Proc. Third 
Internat. Electrodeposition Conf., 131- 
146 (1947). 

very detailed account experiments 
the electrodeposition cobalt-tung- 
sten and nickel-tungsten alloys, with some 
notes the deposition iron-tungsten 
alloys. Tungsten was co-deposited with 
the metal the iron group from elec- 
trolyte containing, addition the two 
metals, salt certain hydroxy-organic 
acids, ammonium compounds, and ex- 
cess ammonia bring the 8.0 
above. general, the operating tem- 
perature was above 90° the above 
8.5, the cathode c.d. varied from 
and the salts the hydroxy- 
organic acids were the sodium, potas- 
sium, ammonium salts tartaric, 
malic, gluconic, saccharic, citric, and 
hydroxy-acetic acids. The concentration 
the plating-solution constituents varied 
widely, and table included showing 
the composition experimental solu- 
tions containing sodium, potassium, 
ammonium tartrate, citrate, malate, 
hydroxy-acetate, gluconate, glutamate, 
lactate acetate, and the compositions 
the cobalt-tungsten alloys produced. 
The effects the tungsten/iron-group 
metal ratio, c.d., temperature, type and 
concentration organic salts, concentra- 
tion ammonium salts, and pH, to- 
gether with details the operation and 
control the plating process, are con- 
sidered greater detail for the cobalt- 
tungsten than the nickel-tungsten alloys. 
Some experimental results covering the 
following properties some the cobalt- 
tungsten and nickel-tungsten alloys are 
presented: micro- and crystal structure, 
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hardness, hot hardness, ductility, 


sional change heating, 
thermal expansion, density, tensile strength 

Young’s modulus, fatigue limit, frictiong 

properties, magnetic Proper. 
ties, reffectivity, oxygen and carbon 
tent, and resistance attack 

acids. deposits several 
inch thickness can produced 

good current efficiency, 

that the alloys may find industrial 
cation where hardness elevated 

required, for building worn 

for use 


Met. Rev., 21, No. 12, (1948) 

recent years applications 
num have been increased Cop. 
per silver plating used 
soldering, provide electrical 
increase overall surface 
ity; brass plating permits 
ing; chromium decreases frictic nal 
while copper, nickel, and chromium 
used for decoration and 


Studies Anti-Fouling 
—Part V—The Behavior 
ide Some Anti-Fouling 
with Special Reference the 
Rate Test. Barnes. 
lurgy Div., Marine Corrosion 
Comm., Paper June 
1948. Iron Steel Inst., 160, 
184 (1948) Oct. 

Discussion behavior cuprous 
and mercuric oxide 
they are different many respects. 
siderable changes mercuric oxide 
tent with given medium give liitle chang 
leaching rate; similar changes 
oxide content with same medium 
give rise different rates. Mercury 
ing rate tends rise, copper leaching 
For same poison content same 
dium, copper and mercury leaching 
are widely different. Loss 
dicated leaching rate 
less than actual loss determined 
analysis; cuprous oxide, reverse 
true. The two types composition diffe 
physical 


The Leaching Rate and Behavior 


the Oil Colour Chemists’ 
455-461; discussion, 468-470 (1948) 
and test-stand immersion Bot 
have the disadvantage that 
compositions while they are 
conditions are discussed. Results 
plication technique described 
Harris 1946 (estimation the loss 
poison under standard 
small painted panels) are described, 
trated, and 


Paint, Varnish, Lacquer, 
Products. ASTM Preprint 
pp. 

New tentative specifications are 
posed for copper powder for 
fouling paint, and for 
powders, and paste for 


Aluminum. Am. Met. 56, 
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iciency utility and appearance. has 
Strength announced the Pont Com- 
The new enamel fired alumi- 
strips, sheets and castings 
similar those used for applying 
hundred degrees lower. The 
developed after six years 
ready for large-scale 
‘ial the aluminum and enamel- 


for only 61-S wrought 
casting alloy. Test panels exposed 
two years the roof indicate 


probable tisfaction for certain other al- 
ing. for articles that are likely 
come contact with food. Tests 
shown that the resistance the 
acids and alkalis compar- 
nal sanitary ware and 
washing-machine tubs and 
tile, and outdoor 

Prime Coating Aluminum Sheet. 

Age, 163, 42-45 (1949) 
Jan. 
the technique used for 


and forming and gives effective pro- 
from 

Metallizing Relation Foundry 


ous 
cts. 
xide cor: 


Describes protective and reclamatory 
applications the foundry, mechanism 
ury the wire spraying pistol, methods 
base surface preparation, characteristics 


ame 
mined 


sprayed metal and effect operating 


t 
everse May 31; No. 24, 96-104, June 14; 
ion diffe No. 26, June 28; 123, No. 97-104, 


Discussion practical problem 
48) Choosing and applying proper organic 
gun and electrostatic spray fin- 
ishing, baking and metal prep- 
aration, methods cleaning and prepar- 


surfaces prior painting, and forma- 


a ol Painting, how, to be sure surfaces are 
ribed methods getting nonferrous met- 
loss organic coatings, coating proc- 


organic finishing materials, 
coatings and their applications, 
resin baking castings induction heat- 
properties and applicability amine- 
resin coatings, melamine 
resins, 


57, 
cone resin, alkyd resin, cellu- 
lose 


are high solids metal lac- 
and other cellulose finishing mate- 
physical and chemical properties 
chlorinated rubber base coat- 

and trends synthetic coatings, 
mel such stainless steel during fab- 

alkali, stain and grease 
some ardness and distensibility; 
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abrasion, impact, adhesion and heat re- 
sistance testing, electrographic technique 
for porosity evaluation protective coat- 
ings, and means effective control over 
application, processing and handling 


Plastic Coatings and Corrosion. 
Muncer, American Pipe Construction 
Co. World Oil, 128, No. 176-7, 180 (1949) 


Jan. 


Vinyl chloride and vinyl chloride co- 
polymer groups resins are considered 
the light their chemical and water- 
resistant properties and various phenom- 
ena osmosis and electroendosmosis are 
evaluated their effects the success 
corrosion preventive coatings. The 
studies are especial value the pro- 


tection tubular goods and tank struc- 
tures. 

High-Temperature Ceramic Coatings 
for Molybdenum. Chem. Eng News, 26, 
No. 45, 3362-3363 (1948), and Brit. Chem. 
Dig., No. 109 (1949). 

Molybdenum with specially designed 
ceramic coating may find applications for 
use high temperature oxygen-bear- 
ing atmospheres. The coatings are ap- 
plied water suspensions and fired 
2150° (1177° oxygen-free atmos- 
pheres. Whereas 1650° (899° un- 
protected molybdenum sheet decreased 
0.02 inches thickness one-half hour, 
there was decrease with ceramic- 
coated molybdenum after 


Anodic Coatings Magnesium. Prod. 
Fin., 12, No. 88+ (1948).—MA. 


First COMPLETE Line 


Corrosion Mitigation Products 


including 


Cathodic Protection Equipment 


Coal Tar Enamel Koppers Cold Coatings 


Glass Reinforcement Pipe Line Felts 


Rectifiers 
Fasteners etc. 


Anodes 


Insulators 


ALL MATERIALS AND EQUIPMENT FOR CORROSION 
PROTECTION ONE-CALL SERVICE. 


Distributor 


GLASS REINFORCEMENT 


Uniform all FABRIC—Not Mat. 


Made Oklahoma 


Glass Fiber Corp., 


Newport, Arkansas 


MIDDLE WEST COATING SUPPLY 


807 Daniel Bidg. TULSA, 
MAYNARD JACKSON, 


KLA. Telephone 2-0865 


Home Phone 7-5403 


BNF. 
Organic Finishes for Metal Products. 
12; No. 71-73, July 26; No. 83- 


Preservation Hull Bottoms with 
Lanolin and Beeswax Mixture, Investi- 
gation Naval Air Material Cen- 
ter, Philadelphia. Report No. AML- 
NAM-AE 424514. January, 1948. 


The properties lanolin used 
preservative JRM hull bottoms and 
the swelling effect lanolin 
and beeswax mixture Buna washers 
were investigated. beeswax 
mixture recommended JRM hull 
areas containing Buna washers, since 
caused only negligible swelling and 
notably improved the weather resistance 
the washers after immersion for 
hours 158-160° and gave good pro- 
tection the washers when exposed 
6-week outdoor weathering. 

mixture one gallon lanolin and 
one pound beeswax applied while 
hot enough flow. functions pro- 
tective coating retarding the action 
sunlight and ozone. The Buna washers 
are resistant aromatic fuels and 
nearly all other organic fluids within 
normal temperature range.—PDA. 


Organic Linings for Chemical Equip- 
ment. Ind. Lining Engrs., Inc. 
Corrosion, 55-58 (1949) Feb. 


discussion presented organic 
linings for chemical equipment. Corrosion- 
resistant metals corrode, but rate 
slow that service life under corrosive 
conditions more than the required life 
the equipment structure which 
they are incorporated. Organic linings, 
however, properly selected are com- 
pletely inert corrosive environment 
the time selection. pointed out 
that select the 
resistant material, one should familiar 
with the potentialities and limitations 
each chemical group organic materials 
used corrosion work. utilizing this 
sort planned corrosion control will 
found that the most economical and 
effective corrective systems will com- 
binations corrosion-resistant metals, 
plastics, rubbers, corrosion inhibitors, 
and/or cathodic 


Plating and Efficiency. 
ALBIN. Met. Fin., 46, No. 90-94+ (1948) 
June. 


Description how special plating re- 
quirements are performed efficient 
manner aircraft engine parts. Planned 
engineering specifications provide key 
success this precision plating set-up. 
Lead-indium plating for bearing sur- 
faces subject high stresses and corro- 
sive effects lubricants higher operat- 
ing temperatures.—INCO. 


The Anodizing and Dyeing Alumi- 
num and Its Alloys. Hanson. 
B’ham. Met. Soc., 28, No. 100-127 (1948). 


student paper. gives compre- 
hensive review information the 
theory and practice anodizing and 
the dyeing anodized 


Protective Coverings for Marine Ap- 
plications—II. Paint 
Manuf., 18, No. 129-131 (1948). 


Metal spraying the wire process 
described briefly. Sprayed zinc coatings 
are used various marine applications. 
Full-scale experiments the metallizing 
with zinc the hull and decks fishing 
vessels and sea chests, suction strain- 
ers, rudder, rudder stock, and rope guards 
are progress. Experience the use 
the process for spraying various metals 
marine propellers summarized and 
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variety other applications briefly 


Adhesion Enamel Finishes Elec- 
troplating Cadmium Coatings. 
Metallurgia, 38, 75-8 (1948) June; 
Austin Tech. News, No. 249, (1948). 

Results are summarized tabular 
form series laboratory tests 
cadmium-plated steel panels having vari- 
ous types enamel finish, which the 
cadmium was given various chemical 
treatments prior enameling. Brief de- 
tails are given the tests and the chem- 
ical treatments 


Investigation the Possibilities 
Organic Coatings for the Prevention 
Corrosion Fatigue Failures Steel. 
(Battelle Memorial Inst.) (Pa- 
per, Ann. Meet. ASTM, Detroit, 
6/21-5/48); abstr. ASTM Bull. No. 152, 
(1948) May. 

Moore rotating beam fatigue 
tests were made bare specimens 
SAE 1045 steel operating air and 
corrosive brine and similar specimens 
with intact and with scratched organic 
coatings. The endurance limit the steel 
under reversed bending air the ab- 
sence corrosion was about 48,000 psi. 
The typical four-layer baked organic coat- 
ings increased the operating life cor- 
rosive brines 40,000 psi fully reversed 
maximum stress from 430.000 cycles 
(bare) more than 64,000,000 cycles 
(coated). five-layer system air- 
drying materials increased the operating 
life under the same test conditions 
more than 37,000,000 cycles. However, 
after failure the organic coating (simu- 
lated scratches cut through the coat- 
ings) remaining life-time was found 
about the same that new bare 
specimens. (No more information ab- 


Age, 163, (1949) Jan. 27. 

Describes chromizing process intro- 
duced this country Diffusion Alloys 
Corp., New York. The parts treated 
are packed conventional pack-carburizing 
containers containing ferro-chromium 
base material and suitable catalytic 
agent, and heated 1700° 1850° de- 
pending upon carbon content. Prelimi- 
nary tests indicate promising corrosion 
resistance, heat resistance, and wear re- 
sistance 


Metal Spraying and the Technique Ap- 
plied Non-Metallic Materials. 
Fin. (London) 132-135, (1948) Oct. 

brief general survey metal-spray- 
ing processes and technique, with par- 
ticular reference the protection metal 
surfaces sprayed coatings bitumen, 
ebonite, polythene, shellac 


Lacquers for the Protection Food 
Packs. Fin. (London), 163-169 
(1948) Oct. 

description range lacquers for 
the protection tinplate food and fruit 
cans. Recommendations are given the 
storage, thinning, application, and stov- 
ing these lacquers, well the 
pre-treatment tinplate and aluminum 
surfaces before 


Experience the Protection Mate- 
rials Pistol-Spraying Aluminum Coat- 
ings. Haas. Metall, No. 3-4, (1948). 

briefly reviews the applications and 
corrosion-resisting properties coatings 
aluminum and its alloys sprayed 
ferrous and non-ferrous 
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Selection and Application 


Important Finishing 


ALLEN Gray. Prod. Fin., 12, No. 
(1948). 
The importance the priming 


Synthetic Rubber Derivatives 


rosion-Resistant Materials. 

Gray. Prod. Fin., 12, No. 

applications chlorinated 


Organic Coatings for Corrosion 
tection. ALLEN Gray. Prod. 12, 
44+ (1948). 

The function organic 
cussed under four headings: the cop. 
tinuity the coatings, its 
the spread corrosion form 
areas, its impermeability, and 


resistance the environment 


exposed. The importance 
ment the metal under. 


Exposure Tests Show Heavier Zin 
Coatings Give Longer Life Steel, 
Bull., No. 8-9 (1948). 

Discusses recent work the 
zinc-coated steel Hudson and 
field, Iron Steel Inst., 154, 229 (1946) 
and emphasizes the advantages 


The Protective Value Zinc 


place 
foi 
the 


850° 
suggest t 
effect 


circ 


etch 

carb 


Steel Sea Air and Sea 


Zinc Bull., No. 8-9 (1948). 


ing, zinc spraying, and painting with 
York, 


bearing paint, for the protection 


exposed sea water and marine 


pheres.—MA. 


Aluminum -Coated Steel Strip. 
hausen Wochenbericht, No. 28, 
Feb. 10. Mechanique Documeniation, 3,? 
(Abs.) (1948) May. Iron Steel 
160, Pt. 229 Oct. 

Two German firms are producing 


123, No. 
Result 
oxid 


ash 


four 


strip for covering cables instead 


plate galvanized iron, 
names Feron and 


Decorative Finishes for Zinc Alloy 


don) No. 76-79 (1948). 

survey chemical immersion 
ments for coloring zinc-base 
Some solution formulae are 


Porosity Electrodeposited 
Intrinsic 
No. 917-920, 967 (1948). Cf. Met. 
15, 419 (1948). 

report the American 
platers’ Society Research Project No.6 

intrinsic porosity meant the 
porosity which present even 
with basis-metal imperfections, dirt, 
thought that intrinsic porosity 
the fine spaces which exist 
crystals the deposit. tests 
not fully. new test whit 
will detect intrinsic porosity 
gas through plated coating 
been removed from the basis 
results obtained indicate that the 
the grain-size the deposit, less 
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porosity. also shown that 


corrosion such that tak- 
place laboratory air, rapidly in- 
the intrinsic porosity thin 
the gross porosity and the 


associated with that deter- 


the service life electrodeposit. 


CONSTRUCTION MATERIAL 


A 


The Formation Sigma Phase 


158, (1948) March. 

two 18-8 steels containing 
and titanium the one case 
moly and columbium the 
that sigma forms rapidly 
850° both alloys with accompany- 
tion locally, which may have 
effect corrosion resistance cer- 
Detailed study was 
sigma formation, us- 
reagents designed dis- 
from ferrite, austenite, 
carbide. Five 


Gas-Turbine Performance. Howarp 


ASME, Ann. Mtg., New 
York, Nov. 29, 1948. Railway Mech. Engr., 


No. 55-59 (1949) Feb. 
Results testing 4800-hp 


locomotive unit. alloy 16% 


25% nickel, molybdenum, 
iron was found poor ma- 
for nozzle partitions tempera- 
above 1,500° from corrosion 
oxidation standpoint. analysis 
ash from the turbine nozzles nickel 


Uses for Tantalum and Columbium. 
Department Munitions. Munitions Sup- 
ply Lab. Inform. Cire. No. 11, 1947, pp. 

ores, frequently containing 
long have been mined Aus- 
and have been shipped overseas 


treatment. Commercial production 
Australia under consideration—hence 
this review the properties and uses 
the two metals. Tantalum platinum- 
metal, with mechanical properties 
similar those mild steel, but can 
gas-hardened about 600 VPN. 
can worked and formed readily. 
chemically inert many substances, in- 


chlorine and hydrogen chloride 
150° and finds many applica- 
tions chemical plant. also widely 
high-power radio tubes, and for 
clectrodes rectifiers. The carbide finds 
application certain grades cemented 
carbides. Columbium light grey metal, 
the hardness wrought 
readily worked, formed, cut, 
spot welded. resists nearly all 
chemical and readily occludes 
stabilizer austenitic stainless 
classified list uses 
for metals, together with 
for the period 


Observations Concerning the Corro- 
sion Aluminum Cable With Gal- 
vanized-Steel Core Used for High- 
Tension Lines After Years 
Service. (In French.) Me- 
taux Corrosion, 23, 242-244 (1948) Oct. 

Results indicate that life should easily 
exceed years, without alteration 
basic 


Recent Progress Corrosion-Resist- 
ing Nickel-Base Alloy Castings. 
Nickel Bull., 21, No. 11, 154-156 
(1948) Nov.; Foundry Trade J., 86, 29-31 
(1949) Jan. 13. 

Reference the Corrosist series al- 
loys with 10% silicon; boron and car- 
bon with molybdenum) developed 
Sheepbridge Stokes Centrifugal Castings 
for resistance mineral acids. 
—BNF. 


Zinc Alloy With High Aluminum 
Content—Part IV. Corrosion Resistance 
Wrought Alloys. Metall- 
(Germany), No. (1947) 

ct. 

Results are given the corrosion re- 
sistance the aluminum rich zinc alloy, 
32-copper the work- 
hardened and age-hardened conditions. 
The usual spray tests were carried out 
well atmospheric exposure tests, 
total immersion and alternate immersion 
tests artificial sea water and stress cor- 
rosion tests. addition alloys high 
commercial purity, samples made from 
and aluminum lower quality were 
tested. For comparison the well known 
alloys Duralumin, Hydronalium, MS58 
brass, zinc-aluminum 14-copper and 
zinc-copper were tested. 

the spray test the zinc-aluminum 32- 
copper produced from low quality met- 
als displayed the highest corrosion rate 
while the metal high commercial pur- 
ity well the samples used for com- 
parison evidenced little penetration. Un- 
der atmospheric exposure the two rich 
zinc alloys suffered the most damage 
with respect elongation and reduction 
area. this respect the aluminum-rich 
zinc alloys made from impure metal were 
most resistant. The change weight in- 
creased, however, with decreasing purity. 
the total immersion tests sea water 
the two aluminum alloys, Duralumin and 
Hydronalium showed the most attack 
judging impact bending values and 
outward appearances. The zinc alloy 
was also strongly at- 
tacked. Zinc-aluminum 4-copper and 
the samples zinc-aluminum 32-copper 
fabricated from impure metal showed 
the best resistance this case. The pure 
alloys showed less resistance. The zinc- 
aluminum 32-copper alloy lowest 
purity evidenced the greatest increase 
weight. The results the alternate im- 
mersion tests agreed well with the total 
immersion results. also was determined 


Position Open 


excellent opportunity available for 
man with a chemical and corrosion back- 
ground who also has managerial ability. 
Present manager requires an assistant to 
develop complete corrosion service on a na- 
tional scale. Please state present position, 
age, experience, and send photograph, if 
possible, which will be returned. All replies 
confidential. 


Address: Box A-49, c/o Corrosion 
919 Milam Building, Houston Texas 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


CORROSION 
DIRECTORY 


Rates for notices under this heading 
can obtained from National Asso- 
ciation Corrosion Engineers, 919 
Milam Building, Houston Texas. 


SIMS 


Consulting Corrosion Engineer 


Box 761—Dallas, Texas 
Telephone Logan 6-3564 
Specializing pipe line and plant corrosion 


surveys, recommendations and supervision 
cathodic protection installations. 


CORROSION SURVEYS 


corrosion control methods and protective 
coating and lining installations. 


KENNETH TATOR 
ASSOCIATES 
Montour Ext. Coraopolis, Pa. 


CATHODIC PROTECTION 
SERVICE 


Engineering Installation 


Dow Magnesium Anodes, Miscellaneous 
Supplies and Instruments 


1801 Bissonnet, Houston KE 6092 
Tulsa, Okla., 314 Thompson Bldg., 
Ph. 29857 


STARR THAYER 


Consulting Engineer 


Corrosion mitigation on existing struc- 
tures; protection designed for new 
structures. 


614 S, Standard Bldg. Houston, Texas 


STATIONARY COATING WRAPPING 
COMPLETE PIPE RECONDITIONING 
Plants Corpus Christi Refugio, Texas 

Jackson, Miss. 
ROSSON-RICHARDS CO. 
Box 3-5121 2-9021 


Portable Units Available for Rail-Head 
Coating Anywhere 


CATHODIC PROTECTION 
Systems Designed, Installed 
and Maintained 


Consultation service on-electrolysis, interfer- 
ence and special carrosion problems. 


HUDDLESTON 


ENGINEERING CO. 
BARTLESVILLE OKLAHOMA 


Corrosion Magazine 
Useful Reference 


Coat 
leas 


that the aluminum-rich zinc alloy had 
tendency stress corrosion. 

the case zinc-aluminum 32-copper 
the heat treatment given for hardening 
proved valuable for raising corrosion re- 
sistance. many cases the improvement 
was more than percent. 

Results the spray tests not com- 
pare well with the atmospheric exposure, 
total immersion and alternate immersion 
tests. The spray tests would approximate 
results obtained the alloy were exposed 
over lengthy period tropical atmos- 


Porous Chrome Hardening Diesel- 
Engine Cylinders. WILLIAMs. 
Diesel Engine Users’ Assoc. (Papers), 
(S. 197) (1948), pp.; and summaries. 
Mech. World, 123, No. 3185, 118-120 
(1948); Engineering, 165, No. 4280. 139 
(1948); Shipbuilder, 55, No. 474, 389-391 
(1948). 

Early attempts utilize the hardness 
electrolyti- 
cally deposited chromium 
bore surfaces were very disappointing, 
and was not until Van der Horst 
evolved process whereby hard chro- 
mium surface, covered with minute pits 
and depressions, suitable for retaining lu- 
bricant, was produced, that success was 
achieved. The main causes cylinder 
bore wear appear abrasion and cor- 
rosion, and chromium the one material 
particularly resistant both these con- 
ditions found internal-combustion 
engines. The actual hardness the bore 
may little, any, higher than that 
other cylinder-bore materials, but the 
corrosion-resistance, high thermal con- 
ductivity, and low coefficient friction 
are much more suitable than those 
other bore materials. Chromium hard- 
ened piston rings must never used 
chromium bores, seizure inevitable. 
The main feature Van der Horst’s 
method the production surface 
with the necessary porosity. This may 
two types—channel pitted—both 
being produced reverse-etch treat- 
ment after plating. The average depth 
porosity said 0.002-0.004 inch. 
The necessary equipment described, 
and series photographs included. 


Corrosion Cloth Type Filters. 
Pangborn Corp. Heating, Piping 
Air Cond., 20, No. 104 (1948) June. 

dust and conveying air kept dry 
and collector temperature maintained 
above dew point, corrosive action re- 
duced. Woolen filter fabric more acid 
resistant than cotton. Fabrics woven from 
manufactured fibers are more acid resist- 


ant.—INCO. 


Influence Composition the Stress- 
Corrosion Cracking Some Copper- 
Tracy. Metals, Sec. 100-109 
(1949) Feb. 

Results presented show that certain 
high-copper alloys are susceptible sea- 
son-cracking stress-corrosion crack- 
ing, and possible explanations are dis- 
cussed. The work consisted exposing 
sheet-metal specimens copper-base al- 
loys static tensile stresses 5000- 
20,000 psi and simultaneous contact with 
continuously renewed atmosphere con- 
taining 80% air, 16% ammonia, and 
water vapor 35° Time-to-failure was 
the primary measure 


’ 


Properties Chromium Boride and 
Sintered Chromium Boride. 


CORROSION—NATIONAL ASSOCIATION 


BAND. Metals, Sec. 198-202 (1949) 
Feb. 

was found that only one chromium 
boride exists between 12% and 20% 
boron, instead two, previously re- 
ported. This compound said chro- 
mium-boron structure, 
sions, and coordinates the chromium 
atom are described. Results investiga- 
tion the pressing and sintering chro- 
mium-boron with nickel binder, me- 
chanical properties, and high-tempera- 
ture strength and corrosion resistance 
are given. Thirteen references.—BLR. 


INHIBITORS 


The Protective Value Pickling In- 
hibitors and its Determination. 
Arch. Metallkunde, No. 1-9 
(1948) Jan. (In German.) 

has been found that simple labora- 
tory tests the rate solution iron 
absence and presence inhibitors give 
results which not always accord with 
those large-scale practice. Effect 
temperature, acid concentration, and 
iron salts (ferric ferrous) are dis- 
cussed.—BNF. 


The Dynamic Reconditioning Cor- 
roded (Stored) Aero-Engines. English 
Electric Co., Napier Technical Publica- 
tions Dept. English Electric J., 11, No. 
61-66 (1948). 

Running the engine for minutes 
with inhibitor (Metlgard) from mo- 
bile servicing trolley—BNF. 


Systematic Investigation Corrosion 
Decker. Metaux 23, 226-231 
(1948) Oct. 

Discusses the relationship among con- 
centration inhibitor, time contact, 
composition material, and nature 
medium. Different methods measure- 
ments and interpretation data are in- 
dicated. Includes several 


Corrosion Inhibition With Chromate. 
Introduction and General Data. Drill- 
ing—Oil Production—Gas Condensate. 
Gas Processing Plants and Refineries. 
Corrosion Problems Pipe-Line Sys- 
tems, Tankers, Petroleum Distribution 
Equipment. Marc Darrin. Oil and Gas 
47, 83+, 85+, 82-83+ (1949) 
Jan. 13, Jan. 20, Feb. Feb. 16. 

Gives extensive fundamental and prac- 
tical information under each the above 


The Action Organic Inhibitors 
the Acid Attack Mild Steel. Hoar. 
Paper, Pittsburgh International Conf. 
Surface Reactions (6/7-11/48) Proc., pp. 
127-34 (1948). 


Weight-loss and single electrode corro- 
sion potential measurements mild steel 
corroding cold and hot 10% w/v sul- 
furic acid, with and without the addition 
selection organic inhibitors, were 
made. all the experiments cold acid, 
and some hot acids, the corrosion po- 
tential shifted the “noble” direction 
the addition inhibitor, indicating 
that the inhibitors have usually greater 
influence the anodic than the cath- 
odic process the acid dissolution 
mild steel. The widely held view that the 
inhibition due the adsorption in- 
hibitor cathodic points only shown 
based incorrect reasoning, and 
recent experiments purporting support 


CORROSION 


ENGINEERS 


are shown favor the 
general adsorption. Results present 
periments and previous work are 
cussed from the aspect 


adsorption following modified 


muir isotherm. technique 
weight-loss corrosion potential 
ments hot acid solutions 
(Nineteen references.) 


Evaluation Pickling Inhibitors 
the Standpoint Hydrogen 
ment. III. Conditions Cathodic 
ling. (Concluded.) ZAPFFE AND 
Wire and Wire Prod., 23, 
1130+ (1948) Dec. 

Describes tests conducted cath. 
odic pickling conditions. The variable 
metal attack thereby eliminated, 
production hydrogen the metal 
face controlled, and any polar 
constituents the inhibitor 
the influence electric field. Numer. 
ous reagents were tested. Most then 
increase embrittlement both for 
stainless steel. very few inhibi: 
tlement for mild steel; none for 
Results are shown 


Redox Systems Means Protection 


Metals Against Attack 
9-12 (1948) Jan. (In German.) 
Water-in-oil emulsions (e.g., water 
hydrocarbons) attack iron 


containers. avoid this 
stances which behave like 


added. After some investigation addition 


the organic substance 


gested for damp gasoline, 


Unified Mechanism Passivity 


chem. Soc., 95, 1-10 (1949) Jan. 

mechanism based the behavior 
local elements metal surfaces de- 
may achieved either reduction 
open-circuit potential differences between 
local anodes and cathodes, increased 
odic polarization, increased po- 
tors. Nineteen references. 


Pickling Experiments Zinc and Cor- 
roded Galvanized Iron. 
Metallkunde, No. 62-69 (1948). 


study was made the solubility 
iron and corroded, 
sheets, dilute mineral acids 


without additions glue (1%), 
(0.05%), and “Adacid” (0.5%). The acids 
were various concentrations, 
times 30-60 minutes. The results 
that: the presence iron raises 


form effect the solution glue has 
little effect, inhibits 
while “Adacid” inhibits room 
ture equal parts concent ated 
phuric and nitric acids has 
mixture and therefore does not the 
reaction; organic acids initially 
only slight effect zinc; inh. 
duce the attack, iron increases 


minerd 
acid mixtures, and organic acids, witho 
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against acid attack when has cathodic 
connection, and inhibitors are then par- 


rusted galvanized iron eets not 
fected the presence inhibitors nor 
oxalic, phosphoric acid and mixtures 
concentrated sulphuric and nitric acids 
have low rates attack the zinc coat- 
ing galvanized iron, neither 
From zinc oxide dissolving appreciably within 
the times treatment; does not appear 
iron without damaging the zinc surface. 
ted, the 
ionic Resonance Applied Non- 
Industry. Elect. Times, 114, 
Thomps (Wolverhampton) Ltd., for 
ation high-pressure vessels 
vater and drums. Illustrations show the 
apparatus place for test- 
ing pressure steam pipe. Photo- 
graphic and protection per- 
ylamine Chem. No. 1488, 115 (1948). 
for metals according composi- 
heat-treatment, for measuring 
vity and plating thickness, and for detecting flaws, 
avior Relation Composition Stress- 
Maurice Inst. Metals: Symposium 
ction Internal Stresses Metals and Alloys, 
between 73-84 (1948); discussion, 398-431. 
evidence indicates that for 
all practical purposes copper can re- 
ese garded free from liability stress- 
exists about stress-corrosion season- 
any other copper-base alloys, and in- 
that although some circum- 
limited alloys containing less than 
with 80% copper. The consensus that alloys 
Rodine’ less than 15% zine are prac- 
acids tically immune season-cracking. 
brasses not affect the sus- 
ises the show that certain elements— 
and and may some circum- 
Stances iniprove the resistance stress- 
cracking, but silicon additions 
60°C outstanding this respect and have 
definite beneficial effect, the usefwl max- 
ted Other copper-base alloys vary their 
this and evidence relating the alumi- 
the num bronzes, cupro-nickels, silicon bronzes, 
initially and nicke! reviewed.—MA. 
itors 
rotecte onference Surface Reac- 


NATIONAL ASSOCIATION CORROSION 


tions, i-viii (1948) Electrochem. Soc., 94, 
No. 14n-16n (1948). 

introductory paper the Confer- 
ence. The metallic surfaces 
are briefly discussed under the following 
headings: lubrication and wear, corro- 
sion, oxidation and tarnishing, and ca- 


Influence the Rolling and Annealing 
Conditions the Stress Corrosion 
Aluminum-Zinc-Magnesium Alloy Sheet. 
No. 137-140 (1948) July. 

Work was carried out aluminum 
alloy with 4.5% zinc, 3.6% magnesium, 
some cases 0.04-0.17% vanadium was 
added. The effect the stress-corrosion 
susceptibility different hot rolling, in- 
termediate annealing and homogenizing 
temperatures and different degrees 
final cold rolling was studied. Smaller 
cold rolling reductions improve 
ance stress corrosion particularly with 
alloys containing vanadium. The homo- 
genizing temperature important and 
the presence vanadium enables higher 
temperature used without causing 


Resistance Sensitization Auste- 
nitic Chromium-Nickel Steels 0.03% 
Maximum Carbon Content. 
Preprint No. 25, (1948) Oct. 

investigation susceptibility in- 
tergranular 


Internal Stresses and the Formation 
Hair-Line Cracks Steel. ANDREW 
AND Inst. Metals: Symposium 
Internal Stresses Metals and Alloys, 
265-273 discussion, 432-462. 


ENGINEERS 


The formation hair-line cracks 
steel discussed and explained the 
basis internal pressures caused 
hydrogen. suggested that molecular 
hydrogen can accommodated the 
mosaic disjunctions boundaries, and 
that the variation the size the mosaic 
blocks may account for the different ways 
which steels different compositions 
and treatments react hair-line crack 
formation. Other sources internal 
stresses steel are discussed briefly, and 
certain well-known metallurgical phenom- 
ena are interpreted the light the 
manifestation such 


METAL FAILURE 


Graphitization Welds Steam- 
Pipes Made Molybdenum Mild Steel. 
Revue Soudure, 51-71 
(1947); Brit. Abst., BI, 206 (1948) May. 

Breakdown welded joints high- 
pressure pipelines after several years 
use was found due change 
the structure the metal immediately 
surrounding the seam caused separa- 
tion the the steel the 
form irregular chains graphite. 
Causes this graphitization 
vestigated studying the change 
mechanical properties and structure with 
time heating temperature between 
300 and 1200°. Presence steel man- 
ganese, chromium, vanadium and molyb- 
denum delays breakdown the joint, 
while silicon, aluminum, titanium, cop- 
per and nickel accelerate graphitization. 
Curative and preventive measures are 


tank Molten zinc. Other method gal- 
tion. You are assured Hot-Dip Galvanizing 
the highest quality you send your 
First Nationa] Bank Bldg., Pittsburgh 22, Pa. 


suggested, including heat treatment 
redissolve the graphite. Photomicro- 
graphs various steels and the change 
which occurs graphitization are in- 
cluded.—INCO. 


Corrosion Magnesium (and Its Al- 
loys). Metals Handbook, 
Amer. Soc. Metals, 994-999 (1948). 

describes the corrosion mag- 
nesium various atmospheres, aqueous 
media, and soils. Galvanic corrosion and 
corrosion high temperature are also 
dealt 


Chemical Manifestations Internal 
Stress. Inst. Metals: Sym- 
posium Internal Stresses Metals and 
Alloys, 311-331 (1948) discussion 463-484. 

The combined effect internal stress 
and corrosive environment discussed 
general way, and the significance 
this combination—generally referred 
stress-corrosion cracking indicated. 
The literature stress-corrosion crack- 
ing the commoner industrial alloys 
briefly reviewed, and some examples 
such cracking industrial plant are 
recorded. The various factors involved 
stress-corrosion cracking are con- 
sidered, and tentative explanation 
the mechanism such cracking pro- 
posed.— MA. 


Thermogalvanic Effects Corrosion. 
Metal Treatment, 15, No. 53, 
31-32 (1948) Spring; discussion, 32. 

Temperature theories corrosion, 
namely, temperature effects, thermogal- 
vanic corrosion importance and the cor- 
rosion copper, silver, zinc, iron, alu- 
minum and magnesium temperature 
are discussed. references.—INCO. 


Stress-Corrosion Cracking Alloy- 
Steel Gas Cylinders. AND 
Rees. Metal Treatment, 15, No. 55, 
109-122, 131 (1948) Autumn. 

shown that quenched and tem- 
pered chromium molybdenum 
steels will crack stressed below the 
yield point (e.g. ton/sq.in.) the 
presence hydrogen sulphide, water 
vapor and air. Carbon bisulphide and 
hydrogen cyanide the presence 
water and air can also cause stress cor- 
rosion cracking, though the time for 
cracking longer than with hydrogen 
sulphide. Includes numerous tables, pho- 
tographs, and photomicrographs.—BNF. 


Zinc-Base Alloy High Aluminium 
Content. IV.—Corrosion Properties 
the Forged Alloy. 
Metallforschung, No. 10, 310-320 (1947); 
Met. Met. Abstracts, 15, 407 (1948). 

study was made the corrosion- 
resistance the zinc-base alloy con- 
taining aluminium and copper 
both the as-forged and the forged and 
age-hardened conditions, contact with 
artificial sea water. The results are com- 
pared with those similar tests 
Duralumin, Hydronalium, brass, and 
zinc-base alloys containing copper 
aluminium and copper 1%. 
comparison various testing methods, 
such weathering, complete alternate 
immersion artificial sea water, stress- 
corrosion, and subjection water vapor 
showed that the test 
gives the most sharply defined results, 
although they are unrelated those 
obtained the other methods. Warm 
ageing the forged material leads 
properties. concluded that the alloy 


suitable for use for long periods 
tropical climates. Results showed that, 
general, the alloys made from pure 
metals have the highest resistance 
stress corrosion. 


Inst. Metals: Symposium 
Stresses Metals and Alloys, 255-264 
discussion, 432-462. 

brief resume given the theories 
age-hardening which have been put 
forward during the past years. Recent 
metallographic analyses have led the 
deduction that highly localized stresses 
are formed within the lattice during 
the process age-hardening, sub- 
scale. The existence such micro- 
scopic stresses also indicated X-ray 
diffraction photograms. The develop- 
ment during age-hardening such 
stresses highly localized points within 
the lattice must have profound effect 
the behaviour the alloys when sub- 
jected different tests, and particular 
emphasis laid the importance 
this fact relation stress-corrosion 
and creep 


The Resistance Nickel and Nickel 
Handbook, Amer. Soc. Metals, 1041-1044 
(1948). 

account given the resistance 
nickel, nickel-copper alloys, nickel- 
molybdenum base alloys (Hastelloys), 
nickel- chromium alloys, 
various atmospheres, waters, 
salt solutions, mineral acids, organic 
acids and compounds, alkalies, and dry 
and wet 


The Relation Composition Stress- 
Corrosion Cracking Copper Alloys. 
Coox. Inst. Metals: Symposium 
Internal Stresses Metals and Alloys, 
73-84 (1948); discussion, 398-431. 

Available evidence indicates that for 
all practical purposes copper can re- 
garded free from liability stress- 
corrosion cracking. More information 
exists about stress-corrosion season- 
cracking alloys than 
any other copper-base. 


Causes and Prevention Drill Pipe 
and Tool Joint Troubles. Part IV. Drill 
Pipe. Part Tool Joints. Texter, 
Grant, and Moore. World Oil, 
128, 90, discussion 102, 104 (1949) Jan.; 
96-97 (1949) Feb. 

Part deals with troubles due 
worn pipe, crooked pipe, collapsed pipe, 
eccentric-wall pipe, internal erosion, and 
magnetism. Gives recommendations for 
minimizing difficulties. Part describes 
and illustrates various types mechan- 
ical difficulties with tube joints, such 
longitudinal splitting, galled frozen 
threads, and wabble failures. refer- 
ences. (To concluded.)—BLR. 


REFINERY 


Field-Erected Storage Tanks Alu- 
Plummer, Hammond Iron 
Works. Paper before AWS, Ann. 
Philadelphia, week October 24, 1948, 
J., 27, No. 10, 796-804 (1948) 

ct. 

Discussion aluminum alloys and 
their properties, aluminum chemical 
and process tanks, and aluminum pe- 
troleum storage tanks. Aluminum tanks 


are economical for use with “sour” crude 


tanks constructed aluminum 
steel, galvanic action can 
use thin strips synthetic 
coated with suitable adhesive, neopren 
without adhesive inserted between plate 
and caulking compounds. 


Processing Sour Crudes Globe, 
Krause, and Lawson. Paper befor 
Western Petrol. Refiners Assn., 
Aug. 27, 1948. Petrol. Processing, 
10, 941, 944 (1948) Oct. 

High percentage organic chlorides 
Wyoming stock was found cause 
severe corrosion through formation 
hydrogen chloride Globe’s 
bauxite catalytic desulfurization unit 
Corrosion occurs upper section 
fractionation and overhead 
ers topping unit. Metals involved are 
both carbon steel and admiralty 
Hydrogen blisters are blisters 
side walls tanks and vessels. 


this that hydrogen sulfide fluid 


within tank reacts with metal 
duce hydrogen which turn diffuses 
outwardly with formation 
Danger from less wher unit 
shut down with sweet crude system, 
Globe uses Garbitol amine unit 
move 


Oil Industry Corrosion. Gas 
47, No. 21, 152+ (1948) Sept. 23. 

Corrosion problems with oil 
production, refining and pipe are 
covered the following papers 


sented the South Central 


Meeting the N.A.C.E., Tulsa, (Sept. 


20-21, 1948): (1) “Crude Still Overhead 
(Esso Co.) described the corrosion 
problems encountered operations 
the company’s Baton Rouge, 


ery; (2) “Steam Reboiler Corrosion,” 
Janssen (Pan American Refining 
Corp.) related some the experiences 


obtained combatting corrosion 


equipment operating alkylation 
ice Texas City, Texas; (3) “The 
croscope Aid Solving Corrosion 
Problems,” Wilten (The Texas 
Co.) described the use the microscope 
corrosion problems; (4) “The 
gation Corrosion City 
(United Gas Corp.) described the steps 
taken protect from high corrosion 
rates sections the gas-distribution 
tem operated United Gas Corp,; (3) 
“The Value Backfill with Carbon 
out that these materials divert much 
the electrochemical attack from tht 
ground rod and that the graphite 
more resistant electrochemical 
tack than the carbon anode; (6) 
trolysis Experiences 115 ky. High 
Pressure Oil-Filled Pipe-Type 
Trouard (New Orleans Public 


Co.) related experiences with 


11-mile, oil-filled pipe line for 
trical power transmission; and (7) “Pre 
liminary Examination Acid and 
kali Resistant Coatings.” Smith 
discussed the factors 
selection coatings. 
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Ind., 73, 
disc: 


passed through anodizing cell that 
the formation the oxide coat- 
emainder being used gener- 


ficiency” put forward. This 
ction the electric current 


else anodic dis- 
the aluminum. Simple mathe- 
are derived which 
temp. electrolyte, and con- 
electrolyte with this effi- 
also shown that, taking into 
the solubility the oxide 
trolyte, the coating grows 
xist between the abrasion re- 
the coating and the oxygen 
-MA. 


Active Agents Non-Ferrous 
-chnology. Koerner. Metal 


No. 23, 452-453 (1948). 


sses the theory underlying the 
wetting agents and describes 


lication non-ferrous metal- 


The Surface Treatment Aluminium 
Its Alloys Anodic Oxidation. 


for Scien 
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Bend, 
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Johnstone. Australia. Council 
tific and Industrial Research, 
Aeronautics, Report SM. 116, 
(Obtainable from 
cal Laboratory, Fisherman’s 


Principles and mechanism anodic 


oxidation; 


cluding 
hardness, 
resistance 


processes; 


various anodic treatment 
properties anodic films, in- 
olor, thickness, absorption, 
abrasion resistance, corrosion 
and some physical properties; 
dyeing treatments; applica- 


tions. 


Proper 


Rinsing Following Alkali 


Cleaning Operations Important. Allen 


Gray. 
(1948) 


Products Finishing, 12, No. 


The importance thorough rinsing 


stressed, 


and the need for adequate 


wash water and sufficiently 


long 
rinsing 


Barrel 


67-74 


lage time pointed out. Spray 
mentioned briefly—MA. 


Finishing Aircraft Parts. 


Joseph Wingate. Metal Finishing, 46, No. 


Very good results can obtained 


wide range articles careful ob- 


servation 
making 


established principles and 
and accurate tests. The 


need for system recording and com- 
data for future runs empha- 


hori 
brass, 


grades 
 Sive 


bond 


the mediu 
ensure 
surfaces, 


filler 


unlined steel barrel running 
zontal axis can handle wide 
parts made aluminium, 
gnesium, copper, bronze, and 
ferrous metal. The abra- 
should 300-600 mesh 
ceramically chemically 
itself, should processed 
ven, consistent wear all 
should resist splintering 


during use. Suggestions 
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are put forward for media evaluation 
tests, and recommendations are made 
abrasive sizes, the use soaps and de- 
tergents, work loads, barrel speeds, pre- 
cleaning for barrel operations, and load- 
ing 


Shot Peening for Longer Life. 
Wieschhaus. Modern Machine Shop, 21, 
No. 112-130 (1948). 

discusses briefly fatigue strength 
and its improvement shot peening 
steels and aluminum alloys. Shot-peen- 


ing methods and machines are dealt 


Surface Treatment and Finishing 
Light Metals, Part Wernick and 
Pinner, Sheet Metal Industries, 25, No. 
260, 2463-2470, 2484 (1948) Dec. 

This the first installment series 
articles light metal finishing. The 
development, advantages, uses, corrosion 
resistance and finishes for the different 
classes alloys are discussed turn. 
Tables are included giving the composi- 
tions the principal wrought and cast 
aluminium 


Ferrous and Non-Ferrous Pickling. 
Industrial Hazards and Diseases En- 
countered. II. Health Precautions and 
First Aid. Hermine Vogel. Metallober- 
No. 87-90 (1948); No. 150- 

Extracts from the second edition 
“Handbuch der Metallbeizerei,” Otto 
Vogel. describes the dangers encoun- 
tered and the precautions necessary when 
pickling treating metals with mineral 
acids, chromic acid, alkalis, cyanides, 
and organic 


Polishing Precious Metals. 
Stegeman. Metals Handbook (Amer. Soc. 
Metals), 1948, 1109. 

Methods lapping, brushing, 
rouge and color buffing, “butler” finish- 
ing, and scratch brushing are given. 


Pickling, Etching, Pre-treatment, De- 
rusting and Protective Treatments. 
Parts and III. Springer. Metal- 
loberflache, Nos. 10, 199-203, 224- 
229 (1948) Sept., Oct. progress. (In 
German.) 

First part was noted B.N.F. Bulletin 
231, 287 (1948) Sept. Second and third 
parts survey literature and patents 
inhibitors (continued); electrolytic pick- 
ling and descaling; and chemical, electro- 
lytic and “mechanical” 

Surface Cleaning Molten Salt Baths. 
Metalloberflache, No. (1948). 

The author briefly describes the op- 
eration and applications of: (1) molten 
caustic baths, working 360°-540° C., 
with without electrolysis, and (2) 
molten metallic sodium baths, working 
375° C., under atmospheres hydro- 
gen cracked ammonia from which all 
traces oxygen, carbon monoxide, and 
carbon dioxide have been removed.—MA. 


The Present Position Regarding 
Chemical Pretreatments for Magnesium 
Alloys. Mayer. Magnesium Review 
and Abstracts, 29-45 (1948) Jan. 

Reviews treatments and classifies them 
according the chemistry the film 
formed. Discusses the principal types, 
giving bath compositions. Considers pos- 
sibilities future developments. Tabu- 
lates the various proprietary methods 
seven groups with information in- 
ventor, alternative designation, 
ture patent reference, bath composi- 


INDEX ADVERTISERS 
OCTOBER, 1949 


Vol. No. 
Page 
Allied Chemical Dye Corp., 

Aluminum Co. America........ 
American Brass Company................ vii 
American Hot-Dip Galvanizers’ Assoc. 
Cathodic Protection 


Dearborn Chemical 
Dowell, 
Dow Chemical Co. 


Duriron Co., Inside Back Cover 
Electro Rust-Proofing Co.................. 
General Paint, (Hill, Hubbell Co. 
Huddleston Engineering 
Johns-Manville 


Middle West Coating Supply. 
Midwestern Engine Equip. 
Minnesota Mining Mfg. Co.. 


Pittman, Wm. 
Plastic Lining 
Rosson-Richards 
Standard Pipeprotection, Inc.. 
Tator, 


tions, method application, alloys for 
which suitable, purpose treatment, 
general description, pretreatment neces- 
sary, and special comments.—BLR. 


Methods and Types Cleaners for 
Various Metals. Materials Methods, 29, 
89, (1949) Jan. 

tabular presentation. 


Mechanical Finishing with Roto- 
Finish Techniques. Arthur Schulze. 
Plating, 35, No. 911-916 (1948). 

Tumbling operations using wet mix- 
tures specially developed chips and 
compounds are described. The processes 
are highly flexible and can applied 
parts weighing from fraction 
ounce pounds each. Stampings, 
forgings, extrusions, machined parts, 
die-castings can all treated. The 
methods are suitable for ferrous and 
non-ferrous metals. Four basic types 
operation are carried out: (1) grinding 
and deburring, (2) polishing, (3) bright 
honing, and (4) coloring. Examples are 
given costs and the time required for 
various operations. Deburring carried 
out octagonal-shaped wood-lined 
barrel, using specially sized 
pared mineral chips and special com- 
pounds, the nature which not stated. 
Polishing and bright honing are similar 
operations, but use less-abrasive bright- 
honing chips. the coloring operation 
steel balls are used instead mineral 
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Corrosion authorities agree! The foundation for 
coating and wrapping one the most important 
factors pipe life. Unless there positive, perma- 
nently-keyed bond between pipe and primer, the 
coating and wrapping can easily fracture even 
become entirely destroyed! 
That why Hill, Hubbell engineers 
most advanced 
method pipe protection. Steel grits are blasted 
against the pipe surface, cleaning and etching 
metal-bright provide permanent bond for 
coating and wrapping. 
This factory method assures more than ever that 
Hill, steel pipe sealed and safe- 
guarded against every possible agent corrosion! 


Removes every trace mill 
rust, dirt...leaves the pipe 


METAL-BRIGHT DUST-CLEAN 


ETCHES the pipe 


assure perfect, positive 


more than ever the PIPE PROTECTION! 


3091 MAYFIELD ROAD, CLEVELAND 18, OHIO 


still another reason why Hill, Hubbell 


ith Hill, Hubbell-engineer 
fective angular steel-grit blasting process! 
most advanced, most effectiv 
Road, Cleveland 18 On -10 
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PRESENTS NEW, IMPROVED PLUG VALV 

This new valve regularly produced and stocked 
with body and Durimet 20, superior stain- 
jess The Type also available special 
order other resisting alloys, such 
met, Monel and 
The composite plug used the Type valve 

‘new Durco development. The plug proper 
and the shank steel. This assembly per- 
bonded and permits the full use the excel- 
resistance and wearing properties 
and the same time the stainless shank 
the possibility breakage from mechanical 
shock. 
Durabla synthetic rubber packing rings provide 

oressure, and sufficient firmness maintain 

prope: plug position. 

diaphragm provides highly corrosion- 

anti-friction 


The DURCO Type top plug valve for general 
chemical service pressures 150 

The mechanical design, the composition the 
alloys used the construction this valve, are the result 
years intensive research. Special tooling and 
quantity make possible offer this valve 
very attractive price. 

Available sizes: and 2”. Delivery valves with 
Durimet and composite plugs stock, 

Write for copy Bulletin 636. Or, you 

engineer will glad 
problems with you, 


THE CO., 
DAYTON 


Ady. 


